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B ()[)Oluln[‘l‘ NPUBCICHKM OCHO3E Bl ‘l")(:Cl(JM.‘HHHI, HPCIULRRASC-
MbIe K HPOCKTHPOBAHIIO 1 NUPOUBBOIICTRY DaﬁﬂT 1no TCPMHUCCKOM y
VKpericHuo NOCHAOUHBIN JICCCOBHAHBIX 1 APYrux FAHHICTOIX
FPYHTOB, 06.941a0WHX NOPUCTOli CTPYKTY POt

b[)()lllmpa npeasasyadcna  aas HHMCHCPHO-TEXHHUCCKIX pa-
GUTHIIKUH HAYUHO-HCCTICA0BATELCKIX, HNPOCKTHBIX gy CTPONTE -
HEIX Oprasmiainii,

NPEAHUCJIOBHUE

]’[[)OC&]HO‘HII»IC JeCCOBHIHDBIC FPYHTBL PACHPOCTPAHCHB BO MIHOIHX cTpa-
HAOX MHpa I|.0CU(N‘HHO. Ha TEPPHTOPHH COI!QTCK()I'O CO[O.’HI. B 10XKHBIX
cro paiionax. B npakTike crpouTeanLcTsa 11a Takux rpynTax 1a6moaaior-
Csl MHOTQUHCICHIIBIC CAYYAH 3HAYNTE IHHLIX W HCPABHOMEPHBIX 0CAA0K
(GyunamMeHTOR 3aHITL 1 COOPVIKCHUTT, B PEIVILTATC CNOCOGHOCTH NPOCA-
JLOUHBIX TPYUTOB 3HAYHTCALHO YMCHBIIATHCSE B O6heMe (VILIOTHSITLCS)
NPH YBJAAKICHIH MO 1ATPY3KOiL UTO BRI3bLIBACT OnacHble H 4acToO aBa-
priitbie acopMauiy, a HHOTAA M 10JTHOC PA3PVLIEHHE 3THX COOPYHe-
Huii. B 1o e BpeMs Ha NMPOCAIOUHBIX TPYHTAX yIKe MOCTPOEHO # CTPU-
HTCST OTPOMHOC KOJHYCCTBO KPYIHBIN 31aHHIT H COOPYIKCHHUIL.

3anaua HAACHHOIO YHPOWICHHS 11POCAJOUNBIX TPYITOB SIBAACTCA
BXKHOI H AKTYaNLUOIT, TAK KaK Paspecuieline €¢c NO3BOJANT OCYILCCTBHIL
B Pailonax PaciiogoKelHs IPOCANOUHBIX IPYUTOB BO3BEACHHE Da3JiHu-
HBIX 3 @HIIT H COOPYIKEHN, HC onacasich NOCACAYIOUIEro HX NOBPEXKIC-
1. :

Muorumu neelie/loBaTesiMKl GbLAN IPETIOKEN B PA3JIHUKbIE METOLN
VKpenaeiist necconuX rpynrtos. Ojinako 3T MeToasl Jn6o e obecre-
UHBAI0T HCOOXOUNOI CTENent  yIpouHennsi Ipyutos. au6o Tpebyior
G0BINHX 3aTPaT BPEMCHH W CAHIIKOM TPYAOCMKN H 0POTH.

B HO:KHOM HaYUHO-HCCICIOBATENLCKOM HHCTHTYTE HPOMbillAEHHOT0
crponreaserna (IOKHWH) Axkagemuw crpouteancTsa it apXHTeKTYph
NCCP comectHo ¢ Tpecrom «3amopoXeTpoiiy MuHHCTEPCTBA CTPOH-
reqnersa YCCP paspaboranbl TCPMHYECKHC H TCPMOXHMHUECKHE METO-
CLLE VIPOUHEHHS! JeCCOBBIX TPYHTOR. DTH METOAL I03BOAAIOT OAHOCThY)
VCTPAHHTL TIPOCA/IOUHBIE CBONICTBA FPYHTOR ¢ OMHOBPEMCHHBIM 3HAUN-
TCALHBIM VBOJHUCHHEM X Hecyulel cnoco6nocTh.

Pesyinrathi 1abopatopubix nccaegoBaiii N0Ka3anH, 4To He TOAL-
KO Jecept it JICCCOBHANBIE CYFTHHKH, HO H JECCOBHAMBIC UCPHOICMI

3
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(rymycuponanne CYIMIHHKR) 1OC1E X TepMuueckoro YKPEIICHHsI MO-
YT CTVIKHTE Hajle’KHBIMH, CORCPUICHNO HCIPOCANOUHBIME OCHOBA I SIM
ALTSL PASITHYHLIX 3RAHNI 11 COOP VR KNI, TPHYCM KOS putmentsl i yri
BHYTPCHHCIO TPeIsl, o TAKIKE Cllenaenue sty TPYHTOB 3HAYHTEALHO
VBCTHUNBAIOTC S,

) SKCHCPH!\I(’]IT&]J[bHO-I(Lf(‘.'l(‘,'lOIm'I'L‘JI[)Cl\'HC paBoThl 110 npoBepke 1 npo-
HSBOACTRCHHOMY OCBOCHHIO TCPMIUCCKHX C1ocoGoB yKperienyst rpyi-
TOB  npoBoidnauch B HOmHOM HAYUHO-HCCACAOBATEILCKO M HHCTHTYTC
HPOMLILLTCHIOrO CTPOITeALCTBA (I0JKHWWM) Akanenun CTPOHTENLC TG
H apxuTekTypul YCCP 11 B CTPOHTCABLIEBIN  TpecTax <<3ampo>|:c1'poi‘|».
«ILBepn\'nucucn)ol‘i». «Huxonoaserpoiis Munncrepersa CTPOHTEILCTBA
VCCP nefictanrennib naenon Axagemin crponteancrsa i APXHTEKTY -
Pul YCCP M. M, JTnridoniy WKammnaton roxu. nayk A Ocrame-
BRI NP yaactin Ho @, Beasikosa, Ji, A. Feane, A K. Jliswoscekoro,
I K. JlyGenna, B. C. Moesinn, H. A, Pycakosoii, B. I1. Yepnsuuena 1
1. 1. danskona.

Koncyastanun u PAILACHEHNS 110 HPUMCHEHHIO  TepMecKoro
YRDEILICHIA NPOCANOUHBIX H APYriHX FPYHTOB MOKHO HOAyuuTh B AKa-
ACMHN  CTPOHTEALCTBA U apxurekryphi YCCP  (Kires, Bora,uamp-
cKas, 24, Tlpesuanyn ACuA YCCP) wan n IOKHMH (Xaporos,
iOnoBekas, 18).

OBLWASl YACTD

Tepmuueckue croco6os [03BOJISHOT NOMHOCTBIO JHKBHAMPOBATH npo-
CalOUHEIE CBOMCTBA JIECCORMANLIX 1t APYIHX IMHHCTLIX rpyHTOB, 06.aa-
AQIOWKX NOPHCTOl CTPYKTYpOit, npn O1HOBPEMEHHOM 3HAYHTEJIBHOM
MOBBILICHHH [feCyllell CNOCOGHOCTH ITHX IPYHTOB Ha ray6uny no 10—
15 1 nnke nogowse dyunamentos,

Mpumencnne tepmuvecknx crocoSos ryGHHHOTO YKperienus rpyHu-
TOB TEeXHHUCCKH H 3KOHOMHUECKM Lesecoo6pasHo:

a) ANSL YKpENJIenHs: mpocanounLx JIeCCOBHIAKLIX IPYHTOB 2-if u 3-ii
KATEropHii B OCHOBAHHSIX BIIOBL BO3BOAKMLIX HanboJee OTBETCTREHHBIX
KHJBIX, TPOMBILIENHLIX, CHeUHAAbHbIX H APYrUX 3AaHuil U coopyxe-
HHF, He RomyCKaiolux HEPABHOMEPHOCTH OCANOK (LOMEHHbIX neueil,
3aBOACKHX ABIMOBLIX TPYG BBICOTOH no 100 m # Gonee, BOAOHAMOPHBIX
aLUeH, PAIJHUHBIX BLICOTHLIX COOpyXKeuHii, KOKCOBBIX Gatapeii, crane-
'\TABHABHBIX arperaTos, NPOKATHLIX CTaHoB, OTBETCTBEHHOrO TEXHOJIO-
THUECKOro OGOPYROBAHMS, MHOrO3TAIKHbIX KPYMHOMUHEMBHBIX W Kap-
KACHO-MAHENLHBIX KUALIX M NPOMBILLIEHHBX 37441l K 1. n);

6) mast AuKBHIAUMK aBapHIHOTO COCTOSIHHMSA DA3AHYMBIX 3MaHHH U
COOPYMENHI B PE3Y/ILTATE HHTEHCHBHO Pa3BHBAIOUIMXCA HepaBHOMep-
HBIX 0CanoK;

B) Aasi 60pbOLL C ONO/3HEBbIMH ABNEHHAMH H B psijic APYrHX cay-
vades. .

Tepmuueckoe ykpennenue TPOCANOYHLIX  NECCOBHAHBIX M APYrHX
'PYHTOB MOXHO NPOH3BOLHTL ABYMSI cNOCOGaMH. :

lepaoui cnoco6' zaxmouaercs g HarHeTaHHH nog aasjcHieMm B
'PYHT uepes kapoynopusie TpyGonpoBOAL H CKBaXKHHLI ropsiuero Bos-
-lyXa, npeiBapHTEJbHO Harpetoro no Temneparypol 600—800° B cre-
UHAMLHLIX CTALHORAPHBIX HIH TepesBHIKHbIX HarpesatenbHbIX arpera-
rtax (puc. 1).

10T €Nnoco6 Momer okazaTues 11e/1€CO06DA3NBIM A5 JIHKBHAAWKI
NPOCALOUHBIX CBOACTB JIECCOBHINBLIX IPYHTOB B paiionax meftcTByiommmnx

;ABTOP H. A Ocrawes.
2—674 5
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3aBOJOB, Tle HMEETCSI BO3MOXCHOCTDL HCIOABL3OBANISI OTXOMASILHX TOPsi-
4HX ra3oB c Temneparypoit ne ke 500° naw B cayuasx, KOraa no me-
CTHBIM YCJIOBHAM VCTAHOBKA Kamep cropanist u (opcyHok, Tpe6yio-
ULEXCsi [L1s1 IPHMEHEHHS BTOPOro cnoco6a YKperieHist rpynTos, sapisi-

€TCSI 3ATPYAHHTENBHON.

B nacrosiuiem nayuson COOGUIEHHN H3AOMKenn YCJOBHS NPOEKTI-
POBaHHSL W 1POH3BOACTBA PAaGOT MO BTOPOMY CHOCOGY TePMHUECKOro
YKDENJenusi rpviros.

Bropoii ¢noco6 ociioBai Ha TePMHUECKOIl 11 TCPMOXHMHUCCKOT 06~
paboTke yKpenasieMbix rPYHTOB FOPSUMMH rasooGpasHbINH NPOAYKT:-
MH TOpenHsi, oGOraniCitHbIMII IPH HEOGXOAHMOCTH CNEUHAILHBIMK XIH-
MHUCCKHMIT J06aBkamMit (TepMOXHMHUECKHIT cnoco6). Cxitranie ropio-
uero (raszoo6pasnoro, MAAKOTO, TBEPAOFO) NPOH3BOAHTCS HENOCpei-
CTBEHHO B TOJINE VKPENJSeMOro TPYHTA WA B YCTbX CKBaXKHH ¢ pe
IVAMPOBAHHEM XIHMINECKOTO COCTABA NPOAYKTOR rOPEHHS MyTEM COUT-
BeTCTByIOULIlX XHMHYECKHX nosauox. B pe3vanTaTe BO3AEUCTBHS H‘.'l
FPYHTBl PaCKaZeHHbIX Ta3000Pa3HbIX NPOIYKTOB FOPEHHSI H XHMHUC-
CKIX 106aBOK (TBEPABIX, AHAKHX W ra3zoo6pa3HbiX), BBOAHMBIX A0
npouecca TepMHueckoil o6paGOTKH rpyuTa, B npomecce ee HIH AOC-
Jjle, JOCTHIaeTCsl COOTBETCTBEHHO TEPMHUECKOC, TEPMOXHMHUECKOe .14
KOMOMHHDPOBAN{IOE YKPeMJeHHe PasHiHbiX TPYHTOR.

Bo3MOKHOCTL PEry/IHpoOBalliisi TeMNepaTypHoro pexnuMa B mponecee
OPOXKHTANIS TPYHTA MYyTEM MNOAAUH PA3HOTO KOJHUECTBA BO3AYXa Hit
I k2 cxuraemoro rtonsnsa wau ua | u® ropiouero rasa C MIBIPOKH
IHANA30HOM passHBaeMbIX NP 3ToM Temnepatyp (o 200Q°) nozsodsi-
€T MPHMeHsTL BTOPOii CocoG He TOABLKO sl PAaBHOMEPHOro YKpemnac-
HHST 3HAUYHTEALIBIX MACCHBOB NMPOCAA0UHBLIX JECCOBHANBIX TPYIITOB, HU
W OIS IPYTHX Ledeil B CTPONTEAbCTBe, Korila Tpebyercs crjasnente
rpyHTa.

,H.Hﬂ YCHAEeHHn HIH[)HJIhTDﬂIlHH pacKkanenrtoro BO31¥yXa B TPYHT ie-
OBXOANMO_MOCTOSINO MOMAEPKIBATL B CKBAKHIAX HIGLITOUIOE NaB/C-
1He 3a cuCT HArHeTAnHst XOJOANOTO BO3AvXa noj Aasaentienm. TMosui-
wenHe H3GLITOUNOrO [laBJelHst Pe3ko vBemunsaer 3PQEKTHBHOCTD TEp-
MHUECKOIT 06PAaGOTKH 1 YJyulIaeT TeXHHUECKHE I SKOHOMHUCCKIE MOK:-
aarenir. OctoBHBIM yes0BHeM, 0GeCeuHBaloiM H36LITOUHOE napJeic.
SBJASCTCA FePMETIBAIUIS YCTbsl CKBAKHII 1 OCYIILECTRACIHE MEPONPily-
THIT 110 yMeHbWeEHHIO Ta30MpPOHHIAEMOCTH RepXHeli 30HBI FPYNTA.

Makcumanbiias TeMnepaTypa NPOAYKTOB Cropaiust B CKBaXKHie HC
JIOJUKHA MPEBBLILIATL TEMIIepaTyphl MJAaBienisi VKPCIINeMOro IPyHT:.
Pacxox ropiouero B emnuuily BPEMEHH YCTananiinBaeTcs B 3aBHCHMO-
CTH OT ra30NPOHKHIIAEMOCTH FPYHTA.

Bropoii cnocof Tpefyer aenee Ca0kuOro oGopyioBalus, Meuec
TPYAOEMOK 1l Ha MHOIr0O KOHOMHUHEE UeM [MepBuiil, 4TO 3HAUHTEAbHO
o6Jeruaer u pacwupsier 061acTbh €ro NpHMeneHHs.

-A-:BL','ISIKOB nill, K. ‘-!epx(acn;w

PApropst M. M. JTurtsusos,’

B kauectse ropio-
Hero MOryt  HCrodb-
30BaThCst  pasanyiibie
BHIibl ra3o06pasHoro,
XKHAKOTO WJIH TBEDAO-
rO TOMJINBA.

Ha prc. 2 npusc-
1€eHa cXeMa YCTaHORB-
KH JJISI TePMHYCCKO-
0 YKpEmaeHHs rpyiu-
TOB MHAKHM  TOMJH-
BOM.

Ananoruunas  ye-
TaloBKa MApHMEHseT-
Csl M NSt HCMOJIL30Ba-
HHSL  rasoo6pasHoro
TOIIJIHBA.

Ilpu npumenenun
razoobpasHoro  TOn-
JINBA 3HAYHTENBLHO 06-
JI€rUaeTca  pasXKura-
HHe CKBAXKHHbI, TNPO-
HCXOAHT Gosec  pan-
HOMEPHBbII 1porpes ec
, & caepoRa-
TEJILHO ¥ TOJLIH Tpyl-
Ta, YIPOUWAeTCcsi pery-
JIMPOBKA TeMmnepary-
pbl, cozpaloTes  yu-
WHe  YCAOBHS iyt
fpefpoxpanenusi  cre-
HOK CKBAXKHitbl OT HX
OMJIaBNEHUs, 3HAUM-
TeJbHO YAeLeBANETCs!
CTOHMOCTL  TepMHue-
CKOro yKpenJienns.

Cxuraine  ropio-
Uero mpoMaBoaHTCS B
YCThSIX CKBAXKHH HITH
NENoCpeacTBEHHO B
TOJlile yKpenaseMoro
TPyHTa. YcThe ckBa-
AR cBepXy repme-
THUECKH 3aKPLIBAIOT-
Csl CTenNaabHBIMK 34-

-~

Puc. 1. Cxema veranopsn
S5 TEPMHYECKOro ykpen-
JCHISE NPOCAROUILIX Jec-
COBBHIX  FPYNTOB 1o 1-My
cnocogy:
I—xontnipeccop; 2—1pyso-
pOBOA  XOMOAHOrO  BO3-
aAyXa: 3—arperat aas na-
rpesa Bo3nyxa (a;—-necun
€O 3MECBUKOM, @y—3IKO-
HOMAli3en 4w upexsapi-
TCALIOIO  11020rPeBa BO3-
Ayxa orxoasimnnn  npo-
AVKTAMI cropatins); 4—
TECDMOUIOMIPOBAHKLIT TPY-
C Fopstiero BO3-

Pue. 2. Cxema veranosin
AN TEPMHUECKOTO VKpei-
JeHs npocagoynnx Jaec-
COBBIX  IDYNTOB nO 2-My
CHocoGy (Bapuanr pas
KHAKOTO Tonsupa):
/—xoxupeccop; 2—rpyio-
HDOBOA N X0J0AHOTO
BO3AVXa: J—emKOCTh A%
HHAKOTO  ropiowero; 4—
duasTp; S—TpyGonposoa
A ropiouero; 6—iacoc
A5 n0aaun ropioyero not
AdBJCHHEM B  CKBAKHHY;
7—doncyuka: 8--aateop o
Kamenoit  cropanns; 9—

CKBAKKIA,  /0—30Ha  Tepyuueckoro
VT,
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TBopamit. Packanennsie  ra3’oobpasunte NpoAVKTH ropeis, e nmes
BLIXONA HAPYXY, QUALTPYIOTCS Yepes nopsl rpyHTA it NPOTrPEBAIOT €ro

TOJULY A0 3aaaHHOM TEMNEpaTyphbis

Mpu pocraroynoii MownocTh HeToumikos nogaun Boanyxa, o6ecne-
YHBAIOILEl H3OLITOUNOE AABJEHNEe B CKBaKHHAX B npesedax 0,25
0.50 aru, Moxno BecTH omHOBpeftelno pa6oTLl no TEPMHUECKOMY
VKPEIACHHIO 3HANNTENBLHLIX N0 00LEMY MACCHBOB FPYHTA.

Tlepenaua renna okpy:arowemy rpynry OCYIECTBJSICTCA IV1dBHBLIM
06pasoM B pesyabraTe GHALTPAUAN pacKadenivix razoo6pasubiX npo-
AYKTOB FODEHHS §i BO3AYX2 UEPE3 NOPLI YKPENJAseMOro FPYHTAa H B
MeHblUel Mepe HenocpeaCTBEHHOI Tenionepenayeit, o6ycJaoBJeHHOI
PA3HOCTLIO TeMNEpaTyp H KONTAKTOM MEXIY HCTOUHHKAMM HAarpesa i
TPYHTOM. '

Y eccoBHANLIX TPYHTOB, MOABCPCHYTLIX TCPMHYECKOMY —BOIACH-
CTBHIO, MOJIHOCTBIO JHKBHAHPYIOTCA NPOCA/I0UHLIE CBONCTBA H pa3Mo-
KaeMOCTb; BO MHOTO pa3 HOBbLILIACTCS COMPOTHBJSEMOCTL CIXKATHIO,
CABHTY M CUETIIEHHIO; HEMEMJEHHO MPCKPALLAoTCs POUECChl OCaloK,
BLISBaNHLIe yBAQKHEHHEM 3THX IPYHTOB MO HArpPy3Koi; H3MeuseTcs
UBET (OT NajeBHIX OTTEHKOB, CBOMCTBEHILIX NPHPOLAKOMY COCTOSIHHIO,
NEPEXOANT B KPACHOBATO-KNPMHUIILIE TOHA).

OBOPYNOBAHHE

OGopynosaiiie AJs TepMIYECKOro YKpenienns IPYHTOB COCTOUT M3
npucnoco6ienuii, erko MONTHPYeMBIX Ha Mecte paGoT.

Ipu mpumenennn xcudrozo Tonausa wenoabayiorcs:

YCTAHOBKH IJISl HaTHETAHHs B CKBaM{IHBLI HADYIKHOO BO3AYyXa MO
nasaenue 0,5 aru (Komnpeccopbi, TYp60BO3AYXOHYBKI H Ap.);

ropeaki  (dopeynkn) IS CKHTAHHSL  KHAKOFO  TONJIMBA &
CKBa*KHHAX;

3aTBOPBI C KamepaMu CropanHs, ycranabjiiBaemble B sepXuefl ua-
¢TH (B YCTb€) CKBaMkHH;

HAcoCHast YCTaHOBKA WJIH NPHCHOCOOAeHHE ¢ HCNOJL3OBAMHEM CXa-
TOTO BO3AYXa s NOAAUM KUAKOTO TONJHBA K CKBaXKHHaM;

CeTb TPYGONPOBOAOB C KPaHAMH M MaHOMETpaMM [Lis CXKATOro
Bosayxa (0,5—1,0 aru) u KHAKOTO TONJHBA.

Ipu npumenennu eaz006pa3nozo ronausa (B rasnduUAPOBAUHLIX
pafloHax HAH B paioHaX KOKCOXHMHUYECKHX 3aBONOB It JPYrHX MpOMbi-
IWIEHHBIX NPEANnPUSITHE, MMEIUWHX NPOH3BOACTBEHHBI rOPIOYHIl ras)
HCMONBL3YIOTCS !

YCTAHOBKH AJIfl HArHETaHHsl B CKBAKHIILI HAPYIKHOTO SO3AYXa NOL
Aasaennem 0,5 aru (Takue Xe, KaK H ATl XHIKOTO TOMUHBA);

razosble ropenks ((GOPCYHKH) M CHIUTaHHs Ta3006pa3HOrO TOf-
JHBA B CKBaXKHMHax;

3arBOPbl C KamepaMmu cropahHsi (TakHe ke, Kak i 15 JKHAKOrO
TONJHBA);

]

'

Ta30BbIil KOMIPECCOP HAM Fa30AYBKa AJIS HATHETAHMHS B CKBAXKHHLI
non aasnenvem 0,5—1,0 aru ropiouero rasa;

CeTb TPYGONPOBOAOB C KPaHAMH H MaHOMETPAMH S CKATOFO BOA-
ayxa (0,5--1,0 are) u ra3oo6pasHoro TOMJHBA.

Ipu nponssoncrae pa6or B HerasopHIEUPOBAHNBIX paloHax ¢ mc-
TI0OJIb30BAHHEM DPA3/HYHLIX BHAOB ra3oB B (ajjoHax c PerynnpoBkoi
UX JIaBAEHHST NPH NMOMOLLL  PeAYKTOpPa HeOBGXOAHMOCTb B TazonoM
KOMIIpeccope ofnajaer.

OcuoBibiMi TpeGCBaHHsIMK K 0GOPYAOBANHIO, TIPHMENSEMOMY 1751
TEPMHUECKOTO YKPENJeHHsI IPYHTOB, ABASIOTCA:

BOIMOKHOCTb 11221€3KHOT0, Gecnepe6OHOro W IOJHOTG cropaitns
TONJHIBA B CKBAaXKHie WL APYroit BLIPAGOTKE, OFpaHWYEHHON 10 ana-
METPY W TepMETHUCCKH 3aKPHITOH CBepXY (WiM v YCThST AAsI HAKNOH-
HBIX 3111 TOPH3ONTANBHBIX CKBAKHIL HAH ADYTHX BHIPAaGOTOK);

HECAOKHOCTh U GeicTpora (He Gosee 15—20 Muu.) pasmurauns
HATPERATENLHOI YCTaHOBKH;

HAeXKHas HenpephiBHOCTb AEHCTBUS HAFPeBATEJbHON YCTAHOBKH #
TeHEHHE NJUTENBLHOrO BPeMeHH;

ManeK bl ¥ NPocToil KOHTPOIb 33 KOJHYECTBOM TOPIOYETO M BOA-
AyXd, pacXoAyeMbIX B NpOllECCe 06KHra CKBAMXHILI, U 3 TeMnepary-
poii razoB B CKBaXKHHE,

PABHOMEPHOCTh PACNPOCTPaleNs TOPSUHX rasos no raybuie (wan
AJHHe) CKBAKHHDL

BO3MOMKHOCTL PEryJHPOBANNS CPeLHEll BEJHUYHHLI TeMNepaTyphl ra-
30B B CKBAWWIHE A5l NOCTHXHEHNA ONTHMAJILHBIX VCIOBHIT TEpMHUECKOT
06paboTKi rpyHTa.

Paspa6oranioe s IO)KHWH u nposepeioe B nponsoxcTpenibix
YCJIOBIiSIX CNeUnaNbHOe HECJ0XHOe 06OPYAOBAHHE NSl TEPMHUECKOTO
YKpEIIenlisi rpyHTOB, H B OCHOBIIOM YOBJIETBOPSIOllee 3THM TPe6oa-
HASAM !, COCTOHT H3:

ropenok (GOpCyHOK) AAst CKHFAnHs, B FEPMETHUECKH 3AKPHITHIX
CHEPXY CKBAMHHAX, AHAKOrO H rasoo6pasHoro TOMJHBA;

PEPMETHUECKHX 3aTBOPOB C KAMEPAMH CTrOPAHHs!, YCTaHAaBJIHBAEMbBIX
B BepxHeli yacTH (MM y Hauaja) CKBaXKHH;

HOPTATHBHBIX HACOCHLIX YCTANOBOK /S OAHOBPEMEHIOrO Harnera-
15 JKHAKOTO TOoMMMBa B 12—14 cksaknn 1 Gosee WIH mpucnocobie-
HHSL 47151 ONAYH KHAKOYO TOMJINBA B CKBAMKHHbI CXATBIM BO3LYXOM;

FA30BO3/yXOAYBKIl ISl HATHETAHUsI B CKBA/KHHBI NOJ NaBJelnen
0,5—1,0 aru roploYnx rasoB W B cayuae HEOGXOANMOCTH BHLINOMISIO-
el GynKuHi KoMmmnpeccopa; '

rasocGopIvKa, pacnpenessiowlero ras no CKBAXKHHAN;

BO3YXOCGOPHHKA-PECHBEPA, PACNPEICASIOIErO CHKATHIH BOIAYX 110
CKBAKHHIAM;

NPUCTIOCOOEHIS s KONTPOALHLIX 3aMEPOB (DAKTHUECKHX pPacXxo-
oB BO3ayxXa M rasa;

! [lonycKacTcs MPHMEIICHIe H MHBIX KOHCTPY KTHBIBIX pelienii 15 Tiios ofin-
pYynOBAHNSA, VAOBMETBOPSIOUUIN YKA3AHHLIM BuILE TPEGOBAHHAM.
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0GOPYAOBUHHS 115 MEXaHH3HPOBAHHOTO OYPEeHHst CKBaIHH;
. lipucnocoGnenist 451 BbiCBepauBanus  06pa3’lUOB H3 TCPMHUYECKH
VKPENACHHOTO TPYHTA.

lopeasa-hopeynna  (puc. 3) ncnoanavercs aas  CHWHTAHIG B
3AMKNYTOM 1POCTPAHCTBE  CKBAXKHMBl  ONPELCJEHHOr0  KOJHUECTBA
AHAKOTO TOTIIBA, COOTBETCTBYIOUIENO MPOCKTILIM YCIOBHSIM TEpMiue-
CKOTO VKPEMICHHsI FPYHTA.

Pge, 3. Dopevika 1 ORUTAENS H(A-
| KOTO TOMANBA B CKBAMXKIIL
i 1-~TpyOKa C nunnefeM AAa HOA4uN BO3-
. ayxa (@—HeoOXoxuMOro A pacmbi-
i JIRIHSE 1 CHRHTARIA  TOPIONCTO;  @y—MN3-
I
!

e

GLITOUHOrO AN PEryAupoBaHHs TeMme-
| paType B cKpauue); 2—TpyGka ¢
, IHEaeM VIS HOAAUN  TOPIoNero; J-—
b BeNTIIL € PCrVAHPOBOYNON UrIoil; 4—
Kopnyve opeyitkn;  S—tpyba  cpennss;
6—Tpy6ra muvTpeunsis; 7—3saTsop $Hop-

CcvHKY;  8—conao:  9—auddyaop.

Fopiouce 11 Boaayx nozaiorcst B OPCYNKY 10A 1aBACHHEM: TOPIO-
Uee — B UeuTpanbHyio TpyGKy (QOPCYHKH, Hla Kollle KOTOPoil 1axo-
ANTCS COMJIO € OTBEPCTHEM AHAMETPOM, 3aBHCSIUIM OT NPHHSTOTO BH-
‘Ld TOPIOYEro M ero pacxoila, a BO3AYX -~ HCPE3 OKpyxalowue TpyOKi.

~las coasiposoro macna (1H3enLHOTO TONMNBA) peKOMEHAYeTCs AH-
amerp conaa 0.3 mum, a nas Gosee THHKEALIX BHAOB rOPIOYETO W rasa
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JULAMETP MOMKET ObiTL VBednuen. Peryaupyercs nojaua ropioyero fip
1OMOLIH HACOCHOH YCTAuOBKH (CM. HIDKE) H BEHTHIS (POPCYHKH, OKan-
[1BAIOLErocst HIJIOMN, NOCPEACTROM KOTOPOiH 3aKpbiBaeTcsi H NpH Heoo-
NOAHMOCTI MPOYHILLAETCS OTBepeTHe comJa.

Il cHKHranus TSAKCAOFO KHAKOro TondiBa  (HedhTH, MasyTa,
KyGOBLIX OCTATKOB H [P.). & TAKXKeE raza NPHMENsnoT Gopeynky, B KO-

- - w525

Pue. 4. @opevika  aas  CKHrands  ra3006pa3noro. TORIHBa B
CKBaXHHE:
{—koptive (opeyukn: 2—Bnytpennss TPYOKa 4Js noaawy rasa;
3—peryaatop fofaun rasa; 4—satpop dopeyrki; S—anddysop:
4§ —MaXOBHMOK JUIS  PCTYTHPOBKi+ flofalk raza, 7—TpyGKa ¢ HHD-
qesem Aas MOpawll raia o pacnpeacautensi;  8—Tpydra ¢ min-
nesicM AR HONQuH BO3AYNa: 9—Kpail ¢ MAXOBHUKON LIS peryi-
POBKH TOJ1aud BO3AYXa.

1OPOIL BO3Y X HOAAIOT 110 BHYTPEHHEMY TOJNOMY LINHILeMNO, a ropiovee
noi gasieniem 0,6—1,0 aru—-no napyxHoMy KaHadqy, H3 KOTOPOro oHO
Il BLIXOAHT Yepe3 e, KOHUCHTPHUECKH PAacloloKelHy10 No oTHoule-
110 K OTBEPCTHIO jAst Bhxoaa Boazayxa. Peryauposanue dakena rope-

il
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HHUSL OCYLUECTBJIsieTes Yepe3 uiedb A8 NOAAUH FOPIOUEro NpH ROMOILI!
MaXOBHUKA C MHKPOMETDHUECKIM BHHTOM,

TIpH rasoo6pasiom TonauBe pexomennyetcs GOPCYHKA H3OGPAXEN-
Has Ha puc. 4.

Kpome Boanyxa, neoGXoanMoro- s npouecca cropatius TOMAHBA.
B CKBAXKHHY MOJaercsl TakXe i JONOJHHTENbHbIH BO3AyX (yepe3 ¢op-
CYHKY H 3aTBOP), KOTOPbIi, CMEIUHBASCL C MPOAYKTAMH TOPEHHS, No-
HHXAeT WX TeMneparypy B CKBaXHue /10 3a1aliiofi NMPOEKTOM.

Perynuposanue nonaun Bosnyxa, HeOGXOMHMOFO A PACTHJIEHHs
W CKHTaHHSI TONJNBA, A TAKKe U NOHHKENs: TeMmnepaTypel npo-
JAYKTOB TOpeHHsi B CKBAaXHHE, OCYLIECTBANETCH DEryJHPOBOUHBIMIL
KpaHamu ¢opcvHOK. ’

Puc. 5. OGuinii Bua HAA3EMHOIT HACTH NPOKHFACMOI CKBAMKHHLL.

Tepserudeckue aarsopol ¢ Kasmepoii ceOpanus MOTYT H3rOTOBAATH-
csl M1060i KOHCTPYKUHKN, YA0BJIETBOPSIOUIE CeAYIONHM TPeGOBAHKSIM |

MAaKCHMAJIbHO BO3MOMHOHl TePMETH3aUHH BepXHeH YacTH CKBaXM-
Hbl, He AonycKkalouleit BLIXOAa H3 Hee HApVAY ropsiuiX rasos H CHHIKE-
HHst HX nasaenns nuxke 0,25—0,5 aru;

YA0OCTBY passiranis CKBAXKHIB W NOCJdeIVIOUlero mnpouecca
obxura: ’
yao6erTsy naGaionenii 3a TEMNEPATYPHLIM PEKHMOM 1 AABACTHEN

FOPSIUHX I'a30B B CKBAKHHE;
6esonacHocTi B paGorte;
HEC/IOKHOCTH B H3TOTOBJAEHHH H YCTAHOBKe lia MeCTo;
HHBEHTAPHOCTH. .
Takoit 3aTBOp CKRAXKMHLI COCTONT M3 ABVX OCHOBHBIX YacTel: Haa-
3EeMHOM — B BHIE cTaALHOIl CBAPHON M YVryHHO! AHTON MeTanin-
YeCKO# KPLILIKH H MOA3EMHOHi — OFHEYNOPHOI KaMmepbl Cropanus.
Huxe npuseneno onucanue Tpex peKkOMelaIyeMblX BapHaNTOB 3a-
TBOPA, a Ha pHc. 5 — OGWHI BHI HAA3EMHON UaCTH CKRAXKHKHDI.
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Mepeuifi Bapuant  saTBopa oGBUHO npHMeHsETCS npu o6KHre
AHAKHM TonuBoM (pHc. 6). K merasuueckoll Kpbiwwke 3aTBOpa NpH-
BAPeHbl TOUEHAS BTYJIKA ISt KperieHHs (OPCYHKH, Tpy6Ka co CMOT-
POBBLIM IJIa3KOM H OTBOLZOM /I MAHOMETPAa H TPY6Ka ISt BEPXHEro
[I0ABOAA AOMOJHHTENbHOrO BO3ayxa. PopcyHKa 3akpenasercs B 3aT-
ROpe npH NOMOWM ABYX KJHHLEB, 0GECNEYHBAIOUINX GLICTPYIO YCTa-
HOBKY (DOPCYHKH H MJOTHOE repMeTHUeCKOe COeMHHEHHe.
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Pic. 6. Tepmernueckuii saTrop ¢ Kave-

poit cropanns:
I—KkaMepa cropauus; 2—TepMOH3ONN-
WAOHHAA nabuBKa: 3—Tpv6ka Aas no-
AayH H3GLITOYHOTO BO3AVXA B BeEDX-
HIOIO 4acTh Kamepbl CropaHHA: 4—don-
cyuka; S—manomerp; 6-—cMoOTPOBOI
T1a30K C OTBOAOM JUIS MaHOMeTpa; 7—
METANIINeCKas KPbUKA; S—KpenjeHne MeTaJ/UIWUeCKOH Kpbiku: 9—TpyOka
218 mofaun H3GBITOUIONO BO3NYXA B HHAHIOW 4aCTb KaMephl cropauus; /0—
KAHHBA 15t 3aKpenenis Gopcyuku; //—anKepubie Kpenseuns; !2—xepamu-
4eckiie BOPOHKH, 00pa3ylollne Kamepy cropanus; [3—apMmartypHass ceTka 3
6-munnumerposoii ctaan (o6iuii  pec 3—4 x2); /9—G6eToH Ha KPACHOM KHp-
TTHUHOM UleGHe; /5—n070@ KO.1blo co HeNbIo.

Tpy6ka co cMOTPOBBIM T'1a3KOM H OTBOIOM AJf MaHOMETPa BbIBO-
AHTCSE HEMOCPeACTBEHHO B KaMepy Ccropamusl, uTo 1aeT BO3MOXKHOCTh
Ha6MI0AaTh 32 NMPOUECCOM TOPeHHs 1 3a NMOKA3AHHAMM AABJCHHS B
CKBaXKHHe.

Hans toro, uTo6el NOCTynaoWuii cRepxy H3GBITOUHEI BO3AYX pac-
lpenesiancs paBHOMEPHO H He nonaaas HENoCpPCIACTBEHHO Ha NaaMsi
dopcyHKH, uTO MOXKET BLI3BATh 3a1yBaHHe ero, K BHYTpEHHefi
CTOpOHe  KPBLILWKH  MIPHBAPEHBI KONYVC H HUHJHHID C KOAbLEBBIM GOp-

3674 13
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THKOM TaKHM OGPa3oM, YTO MEXAY KOHYCOM M 3THM GOPTHKOM 00pa-
3yeTca WEAb WHPHHOIT 5—7 mm.

3neck KaMepa CropaHus o6pasysTcsi TpeMst KepamMuuecKHMH (orHe-
'YyNnopHHIMH) BOpoHKaMH. BepXHss KepaMuueckas feralb CnelHafblof:
¢dopMbl ' HMeeT cBepXy LUMJIMHAPHUECKOE KOJIbLO A5 KpEIJIeHHs Mme-
TaJliipyeckoil Kpuky 3aTBopa. CpeiHAs H HHIKHsIn BOPOHKH CTaHAAPT-

flodayy
u3E6imouHoeo
8

=300 —re— 400 —my

i G750 o

Puc. 7. Tepmernuecknii saTrop 3 kamepoit cropais aas ras3oo6pastoro
A TONAHBA:
/—Tpy6ia A% nogauM M3GLITOMHOrO BO3AYXA; 2—CMOTPOBON TMa30K ¢
OTBONOM A/ MatOMCTPA; J—MalHOMeTp: 4—TepMOH30JSILHOHHAS HAOHB-
Ka; S—KepamHueckKue BOPOHKH, OOGDA3yiOulHe Kamepy cropadus; 6—
aPMaTYDHAs CeTKa; 7-—KDBIKA KODIVCA C KAHHOBLIM 3aTBOpOM; 8—
dHKepHue Kpenennsi; 9—kopnyc xamepu cropauus; /0—Geton Ha Kup-
MHYHOM wWeGHe,

ubie. BepXusis i cpenuss BopoHKH, 0BpallenHble OfHA K APYroil WH-
POKHMH OCHOBaHHsAMH, 06pasyloT Kamepy cropanusi. Hiskuss BOpoHKa
CAYKHT AN YAJIMHEHHS KaMepbl CTOPaHHs W AJs nojaun uepes Tpyo-
KY 9 LOMOJNHTENLHOrO HAPYHAHOIO BO3AYXA, OCOGEHHO HeOGXOMHMOrD
NPH pas3xuranun cksaxuibl. [lonaua Bosayxa uepes Tpy6kn 3 1 9 pe-
FYJIHPYeTCA KpaHaMH.

B npouecce ofxura opcynky HAariyXo 3aKpemisioT B MeTadTH-
YECKOIi KpbllIKe 3aTBOPa KJIHHOBBIM 3aMKOM.

! Marotosnserca 3anopomckun it APYTHMH OTHEYNOPHHIMH 3000KaMH.
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Bropoii Bapuant 3aropa (puc. 7 u 8) pekoMmenayetcs k APHMEHEHHI0
npH razoo6pasHoM Tonause. [Ipn 06KHre KHUAKMM TOMJHBOM 5TOT
YNPOIUCHHEI THN 32aTBOPa MOXKHO HCMONb3OBATh TOJNBKO NP HAMHWIN
OMBbITHLIX PAaGOYHX, YMCIOWIHX Ppa3kKHraTo
CKBaXHHb! G€3 NPHMeHeHUsl HIKHell nopa-
uH Bo3nyxa. B TakoM 3aTBope OTCYyTCTByer
HHIKHSASL OTHEYNopHAs BOPOHKA M HCKJIoue-
Ha TPYOKAa IS MOJAYH H3BBHITOYHOrO BO2-
yXa B HHIKHIOIO 4acThb KaMmephl CropaHHs.
Tpernit Bapuant 3arsopa (puc. 9) Bo3-
MOXHO NpPHMEHSITb NPH NPOH3BOACTBE pa-
6OT Ha OTKPHITEIX MJOWAAKAX NPH TepMHU-
YECKOM YKPeMJeHliH IPYHTOB B OCHOBAaHHAX
BHOBL BO3BOAHMBIX coopyxenuil. dTor 3a
TBOP COCTOMT M3 Tpex uacreli: MacCHBHOI
BEDPXHeil YYryHHOR KPBILWKH, YYryHHO!H Ka-
MEepbl CropaHus € MPHrPY3OUHONR NJIHTOM 1
KepaMHyecKoit 06JHUOBKH yCTbsi CKBAXHHBI,
B Bepxnell KphllIKe HMEIOTCH KOHHYe-
ckHil matpyGok mas (OpCYHKH, wTyuep ¢
BHYTPeHHell pe3b6oii  aJ/iss  BBHUHYUHBAHHA
TPYOKH CMOTPOBOTO [/1a3Ka C OTBOAOM st
MaHoOMeTpa W PacTpy6 ANs pacnpeneseHns
1O TiePHMETPY KaMepul Cropanus H3GHITO!-
HOTO  CXATOr0 BO3AYXa, PEryJlHpylowero
TeMINepaTypy ropsiuHX rasoB B CKBaiKkiHe.
Huxnnst wacts uyrynnoro satsopa co-
CTOHT W3 LHJHHAPHYECKOro narpy6ka, o6-
PasyIioIlero KaMepy cropaHus, M MJAHTH [H i-
MetpoM 1500 ma co wnopo#, 3asonumoit B Puc, 8 OGuwnii sua orue-
FPYHT ¢ LEeJbIO TOBBILIEHHSI TEPMETHUHOCTH  ynopHOi  Kameps! cropa-
3aTtBopa. ' HNS ¢ 3aKpensieHHOM Me-
B natpy6ke nmeiorcs: wrynep aas no- TaNNHYeCcKot  KpLIKOd:
JlauK CHKATOro BO3AYXa B YCTbe CKBaKuipl /—CTBEPCTHE Ana dopeyk-
H QaHEL I KPENJeHHS KPBILLIKH satBopuy.
.. Kepamuueckas o6smuoska yeres cksa- GOPCVHKI KARHBAMH; F-—
’KHHBI  BBINOJIHAIGTCSI M3 CTAHAApPTHOR BO-  TPYOKa Aas nomaun nabel-
POHKH, NpUMeHAeMOH B Merajypruyeckom  TOYHOTO Boaayxa: 5—ue-
NPOH3BOACTBe NPH Pa3jIMBKe CTany. ;i’;ﬁf‘“““gﬂ,{;’;‘;‘i‘,’;‘ﬁeﬁgg
nOpTaTquta}l HACOCKas ycTamoska wc- nonq;{xu. ana:v.;)u(ue Ka-
MOJb3YeTCsl A51 NMOAAYH JKHUAKOTO TOMJIHBA Mepy cropaiis.
K ¢opcynkam ' Takas ycrauopka (pue.10
# 11) cocront u3 wecrepenyaroro nacoca Tuna -1 1-11A, snektpoasu-
Farens, BLIKHOUATENS H MalOMeTpa, CMOHTHPOBAHHBIX Ha IBYX criapet-

1 ﬂoﬂauy AHAKOTO TOMJAHBA MOXHO MPOH3BOMHTL NMYTEM eCTECTBEHHOFO Hanopa

TOPIOYEro, HAXONAUIETOCH B €MKOCTAY, YCTAHOBAEHHMX 1A BLICOTE 5—8 x Han ropu-
30HTOM YCTLS CKBAXHHbI.
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HBIX €MROCTSIX B BHAC OGWICHT NJHTHI, B GOKOBLIX 4acisx KOTOPBIX
YCTAHOBNEHB KPAHHKH IUISl MOAKIIONEHHA WMAHTOB K dopeyHra.

Las nosuepmanus Heo6XoaiHMOry NABJEHHST, HACHETAEMOTrO 3THM
HacocoM B ()OPCYHKH TONNBA, B HACOCHO( YCTAHOBKE HMEeTCS CreuM-
AJBHBII PeryJaHPOBOUHBI BeHTHIb €O, WKaMoil, o6ecncunBaonuil nepe-
MYCK JIHIUHErO rOPIOYEro BO BHEIUHEE KOJIbilo TpyGonposoia. JlasacHie
TFOPIOYEro MpoBepsieTcsi 1o MaHOMeETpY, VCTAHORITEHHOMY YV Hacoca, C
TOUHOCTLIO oTcueTtos- 0,1 aru.

8038yx. -

Coprove—e— =

3a~u/gnncmuenuﬂ
2pyHma

Puc. 9. Cxema wyrynworo aarpopa:

/—Kepamuueckas BOPOHKA—IKHAR uacTh Kameps! Cropanun;

2—3arayuka; 3—Kopnyc 3aTBOpa; 4—cTofiKK A 3akpenJe-

Hits DODCYHKM KauubamMu; S—dopeyika: 6 —war onery: 7—

CMOTpOBas TpyOKka; 8—Kphillka 3aThopa; 9—rpy6Kra aasa nona-
4n HIGHITOUHOTrO BO3NVXA.

ITo KOJ]H'{ECTBy YCTAHOBJIEHHDBIX OTBOAHLIX KPAHUKOB OfHAa Takas
!lacOCHas yCTAHOBKA OOECNEYHBACT NOAAYY IKMAKOrO rOPIOYEro B
12—14 ckBaxiu. OgHaKO MOLIHOCTHL WIeCTePEHYaToro Hacoca mno3so-
-11CT OAHOBPEMEHHO HarHeTaTh ropioyee He Meuee uem B 20—30 ckBa-
MHH  NYTEM  NEPEKJIOYEHHs! er0 MOMHOCTBIO Ha pachpeseHTebHYIO
I'{\CﬁCHK}' C COOTBETCTBEHHO YBC/IHUYCHHBIM  KOJIHYECTBOM OTBOAHKIX
KPaHHKOB.

3acoc roptwouero NpoH3BOAKHTCH HGHOC]ICL[CTBCHHO H3 CGMKOCTH no
GeH3OCTONKOMY  wiTaHry WJM MeTaddHYecKoii Tpy6Ke, cHaGKeHHBIX
CeTYaATBIM (PHJIBLTPOM.

Pacxon ropiouero koutpoaupyercs NP NOMOULN  CeHHATLUNTO
NPHCMOCOGNCHHS, COCTOSIIErO 13  MEpHOro UHJAHHIPA  €MKOCTBIO
560 c#® (nostesnas emkocts 500 cAH®) € TPEXXOAOBLIM KpaiioM. KOHT-
POIbHOE  NPHCNOCOG/IEHHE  YCTAHABJNBACTCS ME@XKAY HACOCOM I eM-
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BPEMEHHO OGIKHI AeMbIX CKBaKHH:
3fuac); 4—pacxoaomep; 5—siek- .
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I —BBIKMOUaTEND 2—pery.
TpoaBurarenh (0.27 wer)
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Kpann

1 7—Manomerp;  8—npo6kosnie

APCHHEIX eMKocTell

C HHINCIAMH 205 NOICORRHHEHHS ¢O[.‘C}’HOK.

COCTOALlEe 13 ABYX CII
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KOCTbI0 C ropiounm. Oupeneass npi nomoum CeKYH/OMepa CKOpOCTh
ONOPOKHEHHSI MEPHOrO LUMANHApPA ¢ FODIOYHN, YCTAHABINHBAIOT (haKTH-
_Meckuil pacxon ropiouero "PH DA3HBIX MOKA3ATENAX MaHOMeETpa.
Ynpowennas i menee Momuas HaeocHas yCTAHOBKA, paccuHTaHHas
a OLHOBPEMEHHYIO nogauy MHAKOrO ropiovero B HeGOMbLIOE KOMH-
YCCTBO CKBaxkuH (10—12 wWT.) MOXer 6uiti H3TOTOBJIEHA W3 He6OMb-
{uoro aBToMoGHALHOTO Hacoca THna M-20 Ne 20-1011010-B (cM. kara-
10T 3aNACHBIX YacTeil K JIerkoBoii asTomawnne «[lo6ena» M-20), npu-
HO/LHMOrO B ABH3KeHHe 2MEKTPOABHTaTENCM motuocTsio 0,27 kar.

Puc. 11, O6unft Bip HACOCHON YCTaHOBKH mas monaun MIUAKOro ropioyuero B
12—14 u 6oree ORHOBPCMENHO 0GKHIACMBN CKRAKIN

CJll'.‘il_\'lOLLUﬂ"( THIT YCranosku a8 HarHeTamHs o HasJjieHHeM Kull-
KOTO TonJsuBa B (bopcymm OCHOBAH wua NpUMEeHEHHH C)KHTOI".'O BOSlIyX%.
Takasn ycranoska coctout nz JBYX clapeHntIX MeXay coboit emroctedt,
VCTAHOBJIGHHBIX Ha o6iueli ceapHoii pame (phc. 12). B mectax coepu-
fICHHT eMKocTei YCTaHOBNEHBI TPexXxoaopbie KpaHel, yepes KOTOpbie,
fionepeMeHHo A8 KaXKHofi eMKOCTH, CBEpPXy noctynaer cxartoifi Bos-
AyX npu nasnenun 2,0—25 aru, a CHH3Y — JKHAKOE TOMNJHBO M Mnof
NasJaenveM storo BO31yXxa Hanpasaserca no préonpmsony B raso-
cBopuuk, oTkyaa pacnpeaensercs Mo GopcyHKaMm NPOKHIAEMBIX CKBa-
KU,

B 10 Bpems, Kak ommna us emkocteii naxoaurcsa s paGote, apyras
HALOAMAETCS TOPIOUHM.

HHXKHE YacTH KaXaoii eMKOCTH YCTaHOBJAeHb MepHBe TPYGxu,
KOoTopble pator BO3MOKHOCTL NMNOCTOSIHHO JACpXKaTh nog KOHTPOJEM cre-
ticlib 3anoaHeHusn 3THX eMKocTel TOPIOUMAL,

IIJH( KOHTpoOJ/s 3a HaBJIeHHEM CXKAaTOro BO3/1vXa Ha CMKOCTHAX ycra-
HOBJEH b MaHOMeprL

l'as00y6Ku wenoanayiotes nna Harseramus FOPIOUHX ra30B, HMeEK-
IUHX HeGoJblloe AaBleliHe B rasonposoge (0,005—0.1 aru), B cksa-
KHHBI C M36GLITOUNBIM NaBAEHHEM (0.25—0.50 aru).

B kavecrse raso-
AYBKH MOXET npuMe-
HSITBCST BaKyyM-Hacoc :
mMapku PMK-2, yaro- ! 2
TOBJAISIEMBbIT Becco-
HOBCKHM KOMnpeccop-
HbiM 3aBOfOM. JToT
1acoc nosBosisieT co- i
314BaTh H36LITOUHOE
[laBneitie  naruerae-
Moro-rasa no 1,3 aru
(puc. 13). Tasonyeka
COCTOHT H3 BOMOKOM5-
11eBOro Hacoca, sJjex-

. _\
TPOABHIATENS  THMa _— , N
-
A-61 MOLLHOCTBIO / \

~ - NI

10 k6 u rasocGopuu g« C (" 3 2
Kd, CMOHTHDOBAHHBIX —i \ﬂ i \q q i \%
Ha  CTaibHOH nepe- .
ABHZAHOH pame. Ias Puc. 12. Cxema nozgun ropioucro s dopcynky nog-
paboTu YCTaHOBKM PEACTBOM CiKATOro BOAjvxa:
HeobXxoauma BOda B /—komnpeccop; 2—emkocTs Ha 2—3 r; 3—ycranos-
KOJIHUECTBe 10 2 8 Ka 1% MojayM  ropruero CaTbim BO31VXOM; 4—
MUHYTY. I'Ioaromy N PacnpesennTens; 5—GOPCyHKH CKBAXHH,
uesnio YNpouleHit,;
VCIOBHI 9KCNNYyaTaLUU ONOPHYIO NEPeABHKHYIO paMy, na KoTopo#
cyonTuposan PMK-2, nyxHO Heckoabko nepefesathb, cienas ee B BH-
/¢ 33KpLITOro pesepByapa. Llupryasuus Boan uepe3 pesepByap ocy-
IUCCTBJIAICTCS MOCPEACTBOM HeGOMbIIOrO BCIIOMOTaTesbHOro HacocHKa,
-IONONHATENBHO YCTAHABAMBAEMOrO Ha 3TOM Xe pawme.

[Tpoussoanreanocrs PMK-2 xapaxrepusyercs C/eNYIOHMH AaH-
HBIMH, NPHBEAEHHLINH B Ta6a, |.

Ta6anua 1

Hasaenne HarHeTaHus, a-Tl_l

Eannnua

namepeitns 0,3 ) 0,5 1 0.8 ’ 1,0 1,3
|

Hanmenosaune noxasareneﬁ[

S T

5 |
1 ' H
‘ |
M wun ! 2,750 2,53| 2,01] 1,52 0,68
i
[}

l

[Mpouasoautensrocts, npuse-)
ZeHHasw K VCAOBHAM ecacm.m-i
HHA . . . . .

To e coe & wac 165,0 151,8 [120,6 | 91,2.| 40,8

dddexTHBHAR MOmHOCTE ném 6,71 713" 7,5 8,0 8,85
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Ipu cpeanem namaenuu 0,5 aru raszonyska o6ecneunBaer nogayy

rasa oiHoBpemenHO B 10 CKBaXkny (pacxog rasa ua OIHY CKBawmuny

_ O6LIYHO Kose6aercs B npenenax 8—12 »uac). ’

OcHoBHas Pery/iipoBKa pacXon# rasa npH oGxmure NPOH3BOAKTCS

(IpH NOMOLUH BEHTHJISI, YCTAHOBJIEHHOTO Ha PMK-2, a nonoanurenpnas

(npuMennTeNbHO K PeXHMY TepMHueckof 06pa6oTkH Kaxknofl ckpa-
MHHB) — BEHTHJIAMU (opcyHok o6k mraenmux CKBAMHH.

Puc. 13. YCmHos_Ka AN NI0RAYM CHATOro BO3AYXA M rasa:

! - saextpoasnrateas A-61 (N=14 xar: ==1450 o6/mnu); 2.
; = A ; 2—rasoc6opruk;
3—B0.10K0ABUEBOf Hacoc PMK-2 (Q=285 M auny; 4—-pama»pezeps;ap,

Tpunuun paGors u MOPAROK BRMOUCHNs rasopyskn PMK-2 npu
rasoo6pasHom TOMMHBE 5 TEPMHUECKOTO yKpennienns TPYHTOB 3a-
KJIIOUaeTcs B cienymouey. .

B navause paborut TA304YBKH MOIKIOUAIOT a3 u BOAY: NEPBHIN K
BCackiBatowemy TpyGonporony, a BTOPYIO — uepes HuNNENb K Baky-
YM-Hacocy. TloBoportom PYKOATKH PYGHJIBHHKA BKJIOYaIOT 3nempb-
ABMTATeNb, KOTOPBIA npu HoMOLIK CoemMHHTENLHOf MyGTH Bpamaer

Basl BaKyyM-Hacoca. 3ateM NOBOPOTOM BEHTHs OTKPBIBAETCS Nogaya
432 B HACOC. 3aNOPIbIT BEHTHAb CIYKHT TaKiKe H [is npegoTepate-
HHA, DK OCTAHOBKE MalUHWHMI, BLIGPOCA H3 Hee BOIE BO BCACHIBalOILH
TpyGonposog.

BcacviBaemblit ras, a rakxe BOJa, NoAaBaeMast B Hacoc AMA Co3-
JaHHA THADABJIHYECKOro 3aTBOPA, MHUTAHHA BOASHONO KOJIbLA H OXJa-
AKICHHS CallbHUKOB, IIOCTYNAlOT no TpyGe B rasoc6opunx. Tak Kak B
ra30c60pHHKe co3jaeTcs  papJeHne HATHETaHHsl, TO OTAENMBLLASICS
BOAa ynansercs w3 rasocGOpHHKAa 4epes nOMJABKOBbIf peryJsitop
YPOBHS — BOA0OTBOAUHK (paGoTa ero KOHTPOJIUPYETC  BOAOMEPHBIM
YCTPOHCTBOM) B KaHaJH3aUMIO (C NPOTHROMOJOKHOI CTOPOHBI BOAO-
MEDHOTO yCTPOWCTBA), 4 ra3 NpPH OTKPLITOM BeHTHJE uepes BHIXOAHORM
WTYUep no wiiawram noctyrnaer B popeyHKd ans CTOPaHHsT B CKBAKH-
Hax.

Iast ocyutecTBiens peryanpoBki napicHus rasa B ra3ocGopHHKe,
a TAKKe B CBASH C TEM, 4TO H3 YCJIOBHII 3KCMJIYaTALHH Ta3 He JOJMHKEH
GLIThb BBINYLIEH B arMocdepy, BcachiBalOWHY W HATHETATeNbHbIE Tpy6O-
NPOBO/EI COENHHEHbI NEPenyCKHOi TPyGoil.

Peryauposka nasiierus npoussommntes npu noMowu BeHTHas. Ha
ra3oc6OpHUKE YCTaHOBJEH TaKkKe MaHoMeTp, 3 Ha Tpy6e, nepes BeH-
THJIEM, OGPaTHBIN Kaanaw.

lazoc6opruk npeanasnaven aas pacnpejpenedns ropiouero rasa
110 ckBaXXuHaM. OH COCTOHT M3 OTPe3Ka MeTaHuYecKOi TPYGHl AH-
Hoi 1,2—2,0 4 u guamerpom 100—150 MM, Ha GOKOBBIX CTEHKaX KO-
TOPOA PacnoslokeHsl B ABa Psina BBapeliHbie OTPE3KH TPYGOK JHAMET-
pom /2" ¢ KpaHaMu W WTyuepamu, nNpeHa3HaMCHHBIMU a5 NMpHCO-
CAMHEHHS LINAHIOB, HANpPAaBJSIOUINX TOPIOYHe Trasbl K dopcynkan
CKBaXKHH (puc. 14).

CpenHed 4yacTii ra3oc60pHHKA BBAPHBAGTCHA MOABOAAILAS 1a3
Tpy6a, COefMHAEMas ¢ rasonyBKOM. ' .

Takoit rasoc6opHuk-pacnpeneanTess naet BO3MOXKHOCTb NOIKJIO-
YaTh HEOGXOAHMOE KONTHYECTBO PopcyHOK (20—30 IUT.), B 3aBHCHMOCTH
OT HaJMUHBIX MOWIHOCTEH rasofyBKH H KOMNPECCOPOB, a TaKke BKJIO-
Harte, DErylHpoBaTh H OTKIIOYATb MONAYY Iasa OTAENLHO ANA KakK-
nof GpopcyHKH.

Tlpu warorosnennn rasoc6opumuka cienyer o6pauiatk oco6oe BHH-
Maliie Ha KayecTBO CBAPKH W COeAHHEHHH OTAe/bHBIX uacTeil, YTOGH
136eKaTbh yTeUKH rasa.

Ins narHeTanus B 06:KHraembie CKBAKHHbI HapyxHoro (xQuoa-
HOTO) BO3NYXa, HEOGXOAMMOro s npouecca ‘TOPEHHS!, CHHIKEHHS
TEMNIEpaTypbl H NOAAEPIKAHHS HEOOXONHMOro M3GHTOYHOTO NaBJCHHN
ropsux rasob B cksamuue (0,25—0,50 aru) moxno npumensTs pas-
“IHYHbE HCTOUNHKH CHATOTO BOBAYXA: KOMMpeccophl 3/eKTpHUECKHe
(nepesBusKHble M cTauuonapubie), TYPGOBO3NYXONYBKH, BaKyyM-
#acocet PMK-2 u PMK-3, c6mokupoBanHpie BEHTHJIATOPH CBEPXBHI-
Coxoro AaBJeHHs W ap. CseayeT H3Gerarb NpHMEHCHHS GeH3HMHOBBIX
H MaJOMOUHBIX KOMIDeCCOpoB, KaK BecbMa HCIKOHOMHUHBLIX M 3Ha-
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UHTEILHO YAOPOKAIOUNX CTOHMOCTb TEPMHUYECKOrO YKperIeHHst rpyu-
TOB H 6OJIee TPYNOEMKHX B IKCHIyaTauui.

[lpn  npumenennn pawe
Hanbosee IKOHOMHYHBIX MOLIL-
HBIX BJIEKTPHYECKHX KOMIpec-
COpPOB  CTOHMOCTb  CXKATOrO
BO3JyXa COCTaBJsIeT He M2-
Hee /3 or obuweil croumocry
TCPMHUYECKOTO  YKpenJeHns.
Iostomy ¢ uembio cHukeHs
CTOHMOCTH CXAaTOro BO3AyXa

pekomengyercs NPHMEHATI>
TYPGOBO3AYXONYBKH WK COJ0-
KHPOBAHHBIE BEHTHASTOPL:

CBEPXBBHICOKOTO NABJIEHHS H.i1
JpyTie HCTOUHHKH GoJiee ne-

101He HEO6X0HMOE NaBAEHHC
B cKBarkuHax (0,25—0,50 aruj
NPH  3HAYUTENbHO  GosbLieil
NPOH3BOAHTEINILHOCTH, YE€M 3TO CBONCTBCHHO KoMIIpeccopam.

Mpoussoaurensuocts KOMINPECCOPOB JIilsi TEPMHYECKOr0 YKPernaeHus
'PYHTa MOXHO 3HAYHTENBHO MOBLICHTH 3a CYET HCIOLIOBAHHS BO31y-
Na OTAC.ILHO OT KaXIOH H3 ABYN HMEIOUIHXCS CTYNEHell ero CxaTuy
NyTeM COOTBETCTBYIOLIErO Hepe-
KJIOYEeHUs1,

Bosdyxoc6opruk-pecusep
CNYXKHT  AJIS  pacrnpeneneHus
CHATOTO BO3AYyXa MNO CKBaMHK-
HaM. On COCTOMT M3 MeTaJsuye.
CKO#i TpyGLl LJIHHOI He MeHec
10 # v nnamerpom 250—400 mun.
C o1HOro KoHuaE 3Toit TPYGH Ha
ee OOKOBBIX cremkax (c mByx
CTOPOH) Pa3SMEIMAIOTCs BBApeH-
Hble OTpe3KH TpyO AHAMeTpoM
He Memce 1'4” ¢ kpanamu u wry-
lepaMH A NOACOEAHHEHHA
LIJAHTOB, HANpaBAsIOWHUX CXKa-
Thit BO3AYX K (DOPCYHKam H 3a-
TBOpaM ckBaxuH (puc. 15), C
JIPYForo KoHila TpyOnl NOLKJIIO-
UaloTCs KOMMPeccophl HJH HHble
UCTOYHHKH cXKaToro Bo3ayxa. Ta-
KOl BO3/lyX0c60PHHK MMeer 06bEM B HECKOJIbKO KYGHUECKHX MeTpos,
1TO oGecnieunpaeT 60ee PaBHOMEPHOR AABJCHHE HATHETAEMOLO B CKBA-
KHHBI BO3ZyXa4.

Puic. 14, O6uuni sin razoc6opnuka.

Puc. 15. O6mufi Bua BO3AYXOCGOPHHKA.

22

WIeBOro BO3AYXa, 06ecrneynBa- '

[Ipn npumenenny KoMnpeccopos Kamayio H3 MMelOUIMXCS ABYX CTY-
NeHel CXKaTHA CiellyeT NOAKIIOUATL K BO3J1yXOCG0DHHKY OTAEbHRIMH
whauramMi fHamerpom 27,

Jn7 KOHTPOJS 32 co3faBaeMBIM B BO31yXNcOOPHUKE aaBileHHEM
YCTaHaBJIHBAIOT MaHOMeTp.

Taxoli BO3ZyXOC6OPHHK 1aeT BO3MOKHOCTH PaBHOMEpPHO [OAABATb:
CXKaThlil BO3AYX B OGKHraemble CKBAXHIIbl, @ TAKXe BKJIOYaTh, pe-
rYAHPOBATL N OTK/IOYATh MOJAAuy BO3JAYXa OJs1 KAXKAOH CKBaXKHHBL B
OTHENIbHOCTH. :

ioone s | I
7 % 1
300 1000 5 B -/ [ —,

Puc. 16. TpucnocoGachue ans 3amepos pacxoma Boaayxa  rasa:
! AAR NOACO AndmanoMerpa; 2—pesnnosbie TpYOkR a9
NoAKMOYeHHs; 8—AaAnadparMa,

Mpucnocobaennen das KONTPOARLHOLY 3AMEPOS (haKTUUECKO20 pacXD-
Ju 6030yxa u zopiowezo 2azq (B Ky6. MeTpax), pacXolyeMbIX B eHHI-
uy BpeMeHH (B MHH. uau 4ac.) KaX1oil CKBAaXKHHOH B npouecce ee
TePMHYECKOH 06PaGOTKH, CYKHT HECIOXKHOe ycTpoficTBo, H306parkeH-
Hoe na puc. 16. Ono cocrout H3 AByX OTpeskos TPYGBl aaunoi 1000,
1500 #x u nuamerpom 50 MM, TIONKJIIOYAEMLIX K HCTOUHHKAM NOAAdd
W NOTPeG/IeHHA BOSAYXa WU Ta3a, a NOCPEICTBOM BBAapPEHHBIX B 3TH
TPYOLI Hunnenell — K andmanomerpy. Mexny orpeskamu Tpy6 BcTas-
‘el anadparMa ¢ pacnosokeRHHIM Ha ee OcH OTBEPCTHEM AHaMerT-
pom 25 mm. .

CxeMBl noaKaoueHus sTorO IPUCIOCOGAEHHA NIt 3aMepOB BO3AYXd
H rasa npHBeaeHbl Huxe. '

Kak nokasana npakruka CTPOHTENLCTBA, CTOMMOCTh ra3006pa3uo-
Fo TonnuBa coctasasier 3—5% ot obuteii CTOHMOCTH paGoT N0 yKpemnJe-
HHIO rpyHTa, a npumMepHo 70% npuxoautcs Ha BO31YX H GypeHHe. ;

Bypenue sBnsercs maun6onee TPYAOEMKOI 4acTbl0 NMOATOTOBHTEND-
HEIX paGOT NI TEPMHYECKOM YKpenJieHHy npocanoyteix rpyuros. [Tpu-
€M oueHb 4acTo, ocobeHio NpH  JIHKBHAAUHKH aBAPUITHOTO COCTOSTHHSI
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yIKe MOCTPOeHHBIX 3MaHHil, 6ypenne Tpe6yercs NPOM3BOAHTHL B crec-
HCHHHIX, -CI0XHBIX YC/OBUAX (BOJH3H QYHAAMEHTOB, BHYTPH NoMewe-
HAA M T. 1), HecmoTps Ha ortHocHTesbHO HeGoablMe 06beMbl Gypo-
BBIX PAaGOT npu paHHOM Merome YKPENJIEHHS I'DYHTOB, CTOHMOCTD Gy-
PeHHsi OGhIYHO coCTaBJIfET BecbMa GOJILILOI yRebHbIfT Bec, AOCTHras
40% or o6wei croumocTn TEpMHuecKoro ykpensienus. ITostomy npu
fipouaBoncTee G6ypoBuX paGoT Henb3s fonycKaTh:

3) BECbMa TPYNOEMKOrO, MajoNpOH3BOLHTENbHORO pyusoro Gype-
HHA, TpeGyotuero 6ombuoil 3aTpaThl CHJI, BPEMEHH Il CPEACTB;

Puc. 17. MpHenocobaenus aan BBICBEDJIHBAHNSA  UHAHHADHYECKHX
oﬁpaauos H3 MOHUJHTOB TEePMHYECKH YKpenneaHux TPYHTOB:

l—snek‘rpoapenb; 2—uHaHEpUYeckas nonas  dpesa; I—rep-
MHUYECKH VNDOUHEHHHA IPYHT; 4—Meraimnvecknii IUACK.

6) CNIOXKHBIX 6YPOBBIX YCTaHOBOK, NpeJHa3HAYEHHBIX [JI1 MeXaHH3H-
POBAHHOTO, IMIyGOKOro GypeHHs, HMelomux Gonbume raGapute u Tpe-
GYIOILKMX 3HAYHTENBLHOrO o6cayxuBaloLiero nepcoHaJla, GoJbilol 3a-
TPATHl 3JeKTPoSHeprun M T. A. IlpuMencuue Takux CJOXKHLIX, XOTH H
MEXAQHH3HPOBAHHHIX YCTAHOBOK, OGHIYHO BHI3bIBAET 3aTpaThl, npeBu-
uraloue CTOHMOCTb Kaxke PYyYHOro 6Gypenus.

B xauectse o6opydosanua daz Gypenun cK8ascus npiMensoTes
TIOPTaTHBHLIE MeXaHH3KPOBAHHEIE YCTAHOBKH OGJIErYeHHOro THMNa, pac-
CYHTaHHbIE HA NPOXOAKY CKBAMHH AnamerpoM 150—200 mam rayGuuoii
10 10—15 u. Dtu yeranosku OCHOBAHEHI Ha BUGPO- HaIH FIHEBMONPOXOA-
K€ HIH MexaHH3HDOBAHHOM BbICBEPJHBAHMH.

Mpucnocobarenus drn Bbic6epausanun obpasyos (puc. 17). B ces-
SH C TeM, YTO JIeCCOBHAHBIE TPYHTH, MONBEPrHYTHIE TEPMHYECKOH 06-
paborke, umeloT MOBLIIEHHYIO TIPOYHOCT  (n0 15 kafcm? u Gosee),
MPOH3BOAHTL BHIPE3LIBaHMe 06Pa3loB n3 HHX OOBLIYHBIMH cnocoGami,
[IPHMEHSIEMBIMH B TaGOpaTOPHOR npakTHke AN CBASHBIX TPYHTOB,
He NpencTaslseTCs BO3MOMKHbIM. Mostomy 0T60p 06pasuoB TepMuye-
CKH YKpENJIeHHEIX TPYHTOB u MOATOTOBKY HX AN MCCNEO0BaHMA Ha
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NPOCANOUHOCTL H CHBMI ClleAyeT OCYLIECTBJINTH MeXaHH3HPOBAHHbIM
€noco6oM npu nomoun SJNEKTPOAPENH, K KOTOPO#A NpHCTPaHBaeTca
®pesa uHIHHAPHUECKOiT dopMul s BEICBEPJHBAaHHS 06pa3loB (Kep-
HOB) 3aIaHHEIX PasMepoB M -CTporo uuausapuueckofi gopmbl. Topim
MOJTYYeHHBIX KePHOB 06peaalor Toft ke 3JIeKTPOLPEbIO, /I Uero M-
/IMHIpHYECKAs dpe3a 3aMEHSETC MIaNKHM METALMHYCcKHM ZHCKOM.

NMPOEKTHPOBAHHE

Tepmuueckoe ykpennenne TPYHTOB MOJIKHO OCYILECTBJSITBCH NO 3a-
paHee pa3paGoTaHHBIM TIpoexTam YMPOUHEHHUS OCHOBAHHS M OpPTaHH-
3aIH PaGoT, COAePKALINX NaHHHe, KOTODHIE onpefesisioT pasMellenye
¥ HHAMETPEI CKBAaXHH, TIyGuHY TepMOOGPaGOTKH, AHAMETPB 30H Of5-
HHTa, PAcCnoNoxeHHe noTpe6HOro 060pynOBaHHs, MODPAOK MPOHUSBOL-
CTBA PaGOT H METOAH KOHTPOJS X BHINOJTHEHHS.

Ipu npumenennn TEPMUUECKOTO  YKPETIEHHS TPYHTOB wrypoH,
JUTOJIBHH M JIpYTrHe BHIPaGOTKH, B KOTOPBIX NPOH3BOAHTCA CIKHraHHe
TOMJIHBA MOA JIaBNEHHEM, MOKHO pasMemath BEPTHKAJbHO, rOPH3OR-
TalbHO, NOX PASHLIMH YIr1AMH HAKAOHA H B PA3THYHBIX KOMGHHAUHAX
YKa3aHHBIX NOJIOXEeHMUH,

Pasmewenne ckpaxuu anaMerpom 0,15—0,2 » uan APYrHX BhHIpa-
Gotox (Tpamweii, wTosen u T. N.) B NaHe W paccrosHue MeXAy HX
OCAMH NDHHHMAETCS B 3aBHCHMOCTH OT KOHCTPYKTHBHEIX 0COGEHHOCTEH,
BO3BOAMMBIX HJH YKDEMISEMBIX COOpyMKeHHi, KOHOUIypauuu u pasme-
POB HX dynnamenToB u xapakrepa pacnpesiesieHHst Harpysok.

ITpu paBHoMepHoM Pacnpenenennn Harpysok na ¢ysgamenth pas-
MEILEHHE CKBAXHH B NJIaHE MOXHO MPOM3BOAHTH No NPAMOYroJbHORM
CeTKe HJM B I1aXMaTHOM Nopsiake. ’ .

Yunraisasn, uro cpennnii AHAMETDP TEPMHUCCKH YNpPOYHEHHOro Mac-

OCAAIMH CKBAXKHH MOXKHO MPHHHMATb PaBHBIM 2,0 4. -

Haun6osbmee PaCCTOSIHHE MEXKAy OCAMH CKBaMHit 3aBHCHT OT KOH-
CTPYKTHBHBIX OCOGEHHOCTell 3MaHuli u HX dynzamenToB, cnoco6nnix
HajexHo paGoraTh Ha uaru6 MEXAY YKPeIJIEHHBIMH CTONGYATHMH
onopamu. B wactsoctH, ans muisix n0oMoB H NPOMBIUIIEHHEIX COUPY-
HeHul  pacnonoxenue YKPENISeMbIX 30H XeJaTeJbHO COBMEINATh o
HaJIHYHeM MeXNyNnpoeMHhX npocTeHKoB (puc. 18): .

Mpoexrnan ray6una ckpamun NPHHHMaeTcss B 3aBHCHMOCTH oOT
MOLUHOCTH CJI08, MOAJEKALUero yKpeILIeHHIo TpyHTa H OGBIYHO Kone6-
Jlercsi B npeaenax 6—15 y.

Mpu pacuerax TPEANOCLIIKH IR TepMuyecky YKpenaeHunlx ocun-
BaHHIT MOXKHO CTPOUTL Hexogs H3 CAeAyOmwHX coo6paxHuil. CroficTaa
OCHOBHOIO MACCHBA 060MKeHoit 30HBI IpynTa B Npenenax gefictiand
Temneparyp 800—300° npaktuuecki nouri OIHOPOAHBL. B 30He e
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ReiicTBUA - Gojtee BLICOKUX- Temneparyp (800—1000° u Gosee), BHSHI-
BAIOUIMX CNEKAHHE YaCTHIL FPYHTA, MPOUHOCTHEIE CBOIICTBA TEPMHYECKH
YKDEIlIEHHOr0 FDYHTa 3HAYMTENBHO MOBHILAIOTCA H MOFYT JocTHraTh
' BeCbMa BEICOKHX .3HaueHHH, Ha 4TO OPHEHTHPOBATLCA. HE CJefyerT, TaK
KaK OCHOBHOM 1eJ/IbI0 TePMHUYECKOTO YKDENMeHH: SBJSETCS: JHKBHAALHS.
NMPOCANOUHOCTH TPYHTA. ’ . <o
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Puc. 18. Mopagok npoussoacrna pa6otT N0 TEPMUUECKOMY VKPEILIEHHIO
TDYHTA B OCHOBaHHH 5-3TaM<NOro MHJOLO N0Ma:

-.@—{A%, NPOU3BOACTBA PaboT B uvethipe wukaa (/ UHKA—CKBaXHHB Ne [-/7,

11 unkn—ckBaxkins Ne 18—34, 1] wnki—cksamimnn No 35—51. 1V tinka
" CRBARuHB Ne52—68); 6—NpH NIPOHIBOACTBE PaGOT B ABA WHKAa (I wnka-—
BRI ' CKBaMHHE Ne /—34, [] umkA~—cKBamuub Ne35—68). .

o -ﬂp‘u- pacuere HECYedi CNOCOGHOCTH TepMHuecKH YKPeIjieHHOro
TPYHTA CJIEAYeT NIPHHHMATh CPelHee pacyeTHoe (monyckaemoe) conpo-
THBJICHIE B ONOPHOIT NOBEPXHOCTH BCETO 060X KEHHOTO MACCHBA B npe-
Aenax:4-—6 xz/cmu ¢ Monysem pedopmanun 200—300 Kefcm2,

B ciiyuae neo6xomimocts dakTHyecky0 Hecymyio cnocoBrocTh
OBOHIKEHHOH cTONGYaTOl OMNoOpbl MOXKHO YTOYHATH C NOMOLUBIO HCINBI-
Talus wWraMnom 060)I(}K€HHI>IX ONBITHBIX cBail.

Paccunteipats Hecywyio cnoco6Hocts YKpeniieHkoro cronbuaroro
MaccHBa Ha BCIO IMIyGHHY NPOCALOYHON TOMIH MOMKHO AHAMOTHYHO
3aray6ineHnomy CronGuatomy dysmamenty c nepefaueii Bcero pas-
JIEHHS OT COOPYIKEHHS Ha MOBEPXHOCTb 0GOKKeHHOR 30HH Ges ydera
NEepefaun-(aBACHHS Ha NPOMEKYTKH MEXAY 060K KEHHEIMH CTONGaMu.
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B cayuae, ecqin cron6uathie 06ONIKEHHEE ONOpHI He AOXOAAT A0
CJl0s HeNpOCA0UHOrO IPYHTA, OHH PaGOTAOT KaK BHCAYHE CBAH B yC-
“10BHSIX BO3MOMHOTO YBJIAaXHEHHSl U OCAJKH HEYNPOUHEHHOro TPYHTa.

B ceasu ¢ Tem, uTo TepMuueckn yKpensennbie IPYHTH He TOABKO
T0JIHOCTBIO JIMKBHAHPYIOT CBOH NPOCAjOYHbIE CBOACTBA (YTO SIBASETCS
T1aBHOA LeJbI0 HX YKPeMUIeHHS), HO M OJHOBPEMEHHO C STHM MOBHINA-
fOT HECyllylo CNOCOGHOCTh He MeHee yeM B 2—3 pasa, pasMelieHHe
TEPMHUECKH yKPENJIEHHHIX MAaCCHBOB MOXHO MDOM3BOAHTb C YHETOM
COOTBETCTBYIOUIETO NOBHILIEHHs 1ONYCKAGMEIX AABJEHHH HA yrpouHen-
lible 30HB IPYHTA (KaK Ha KyCTOBble CBaM), 4TO MO3BOASET OCTABJSATH
ITPOMEXYTKH HEYKPeNJeHHOro rpyHTa B npegejax go 66% oT obuieft
TUIOWA/IH OCHOBAHHSI. s ,

Ipu onpenenennn pacCTOsHUA MeXKNy CKBaMKHHAMH CTOJGH 060K-
KEHHOro TPYHTa C/lefyer pacCMaTPHBATh KaK CBAaH C MpefelbHoi Ha-
rpyskoft N (x2), BEuMCAsiemof o dopMyJie /

NinZ RyFo=mRF,,,

f1e R, —cpelxee pacyeTHOE CONPOTHBJIEHHe CTOAGA 0GOKIKEHHOTO

TpyHTa, onpeaessienoe Ha OCHOBAHHN OGMKHIA ONBITHBIX
CKBaXKHH, Kalcm?; o

Fop —naowans ycpeiuentoro MoNepedHoro cevedus cronba
OGO KEHHOTO IPYHTa, ONpeAeasieMas MO 3aMepy OMEITHHX
CKBaXKHH, cM?;

m —Ko3(pPUUHEHT NOBHILEHHS HOPMATHBHOTO CONPOTHBJIEHHA
Heo6paGoTaHHOrO TPYHTa, BHIYHCASEMbIl B 3aBHCHMOCTH
OT TIyGUHB TepMOO6PaGOTKH No GopMynaM u TaG.ahuam,
npuseaeHHuM B n. 13 raassl [I-B 6 CHull;

R—pacuetHoe compoTHBieHHe TpyHTa 10 TEPMOOGPaGOTKH,
Kalcm2, o

Kpome nepeunciiennsix TpeGosanni, NMPOEKTOM 1eoO6XO0AHMO mpe-
LYCMOTPeTb MEepONPHATHA, OGECNeYHBAIOLIHE 3ALIHTY KOTJIOBAHOB H
CKBAXHH OT BJHAHHA aTMOC()EPHBIX OCaAKOB M APYrHX BOJ B npouec-
€€ MNPOH3BOACTBA PaboOT No TEPMHUECKOMY YKpereHHIo (o6BaJoBa-
liHe H YCTPOACTBO BOJOOTBOAHBIX KaHaB BOKPYr KOTJIOBAHA H CKBa-
KHH M Ap.). Kpome Toro, B rpynrax, umeomux NOBBILUEHHYIO Ta30-
1I)OHHLAEMOCTh, HADAAY C FepMETH3auWeli CKBaXKHH caenyer npcn{-
CMaTpHBATL MEPONPHATHS MO CHHKEHHIO rasonpoOHHLAEMOCTH BepxHefl
30HBI TPYHTA Ha ToawHHy 0,5—0,8 M rnyTeM noBepXHOCTHOTO YMJOT-

_HCHHSA, Pa3BHTHSI KPHILIKH 3aTBOpa, TAHHH3aUHH, GeTOHH3ALHU ¥ T. M.

Temneparypa rasoo6pasitkx NPONYKTOB ropeHHss B CKBAXKHHE NpW
1TOJIHOM Cropaini Moxer npesbiaTh 2000°. ['asbl, HMewOwHe Takym
TeMNeparypy, conpukacasick C TPYHTOM, BHI3HBAIOT €r0 OIN.iaBjieHHe,
UTO YXYALIAET yCNOBHSI NPOHHKHOBEHMSA Ta30B H 3aMEIISIET CKOPOCTb
UX pBHKEHHA.  Bo n3GemaHHE 3TOr0 MakcHMaJdbHasi Temnepa-
Typa rasoB B CKBaXXHHe 10/KHA ObITb HUXKe TEMIEPATYPH NJIABJEHH)
OKPYXKAWLIEro ve rpyura. N
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Temneparypa riunnenus JIECCOBLIX TPYHTOB KoJebiercst B npene-
aax 1200—1400°, NOBTOpHOe HarpeBanue TPYHTa B CKBaXXHHEe MOBkI-
maer remneparypy ma 70—100°,

HauGonbwas TeMneparypa razoo6pasnux NPOAYKTOB Cropanns go-
CTHIACTCS NDH MUHHMANbHO BO3MOMKHOM KOJIHYECTBE BO31yXa, HeoG-
XOQMMOM IS XHMHYECKOro nmpouecca CrOpaHus ropioyero.

MuHIMAaNBHO HeoBxomHMOe KonluYecTBo mosayxa V, masm cxura-
Hus 1 &2 ropiouero moxer NPHHAMATLCA B caenylommx pasmepax:

TBOPHYIO criocoGHocTh Q. , pashom 10 000xkan/ke, V=112 M3k,

v, _—1_17?,5 _m!q;; Mafxg';{ Q. paion 10300 = 10 900 KKaa/xe,
s Masyra npu Q. , pasnom 9 740 kkaz/ke, Vo=10,9 M3K2;

v, =12ﬂ8 :05',(:02?/2(:3; rasa n?u Q- , pasuom 4300 = 4820 xKkaain3,

v, iJII?S :e_u?,psa:%;;gro rasa npu Q- , pashom 1350 1440 xxaa/n",

MEI B CKBaXHHY, ye YUACTBYeT B XHMHUECKOH peakuun FOpeHHs o
CAYKHT JUTSI CMEWUHBAHHS ¢ NPONYKTAMH rOpeHHsI H CHUMXEHHA TeMne-
Patyput cmecn. Kpome Toro, on BLINOJIHACT (BYHKLHIO NONOJHHTENL-
HOTO TenJoHOCHTeNR, mepenatowero TENJIO Yepe3 nopkl rpyuTa.

Teopernuecku BO3MOXKHast TeMneparypa /. rasos n CKBaXHHE
(6e3 yuera norepn) moxer ObITh onpenesieHa no tbopmyae:

[ L
" (1,293V, “+ 1DCp.’
rae Q. ~——TenJIOTBOPHAS  crnocobHoCTL, TOMIHBA,  KKaQA/Ke  wap
KKaa/m®;
Vo —konnuccrso JI0ABAEMOTO B CKBakKHHY Bo3fyxa na | ke
ropiouero, 3
P —CPCANSS BECOBAs TeMIOEMKOCTL, TNPOYKTOB cropanus npn
NOCTORHHOM naBiennu P, NpHuHMaeMas pasHoi 0,235--
-+0,000019 ¢ , KKaa/ke - 2pad.

Npumepnasn TEOPETHYECKAs! 3aBHCHMOCT MEXAYy KOJHYECTBOM no-
aBaeMoro Bosayxa Ha | ke TODIOYETO U TeMNepaTypoil rasos B cKBaH-
He NDH NpuMeHeHHH XKHKoro FOPIOYEro (consipoBoe Mac/o M An3en -
HO€ TON.THBO) npuseneHa B Ta6u. 2.

Ta6auya 2

Vi, w3jne | ) '; ; -
R I A TR N AR T

! !
e S N .
Vo, sope | 11,2 [ 168 1 24 [ 28 ] 336 | a9,
¢, rpan, ' 2300 "1e0 1 1300 1 105’0—}* 896 | 785
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Koauuecrso nonasaemoro s CKBaXKHHY BO3ayXa V, noKHO 6bITL B
2,5—3 pasa 6oabue Bo3gyxa V,,MHHHMAbHO HEO6X0AHMOro 14151 1O~
HOTO CTOpPaHHsi TONJIHBA.

Bo usbexauune omnasnenus TPyHTa B CKBaXXMHe M ajsi obecneye-
HHsl HaHGOJeC ONTHMANLHOTO peRHMa ero TepMHYecKo 06paboTKu
KOJHUECTBO HArHETAaEMOro B CKBAMHHY BO3LYXA AOJIKHO NpHHHMATh-
¢ B npenenax 25—35 w3 Ha 1 ke xunkoro ropioyero ¢ ycJOBHOH Te-
T10TBOPHOIl clocoGHOCTbIO OKoso 10 000 KKaa/ke. CooTBeTcTBeHHO 3TO-
My Ha | M® kokcoBoro rasa c TeINIOTBOPHOH  cnoco6HocTbio 4300—
4820 xkkaa/m® konuuecTso BO3AyXa NOJIKHO NPHHHMATBCA B Mpeneaax
10—15 #3. Ykasanubie 06beMbi BO3/yXa NPHBENEHH! K YCJIOBHAM TeM-
NepaTypLl Hapy»KHOTO BO3AyXa, paBHoii 0°, u aTMocepHOMY ABJEHHIO
760 mm pr. ct., MPHMEHNTEJIBHO K QopMynaM u TaGauuaM aas non-
CUETOB 0GBCMOB BO3/lyXa, ONPeAeseMbIX 110 AnpManomerpy.

Koanvecrso Boanyxa, dpuabrpyemoro 4epe3 CTeHKH CKBAXHHL &
OKPYKalOWHA ee NPOCAAQUHLI TPYHT, 3aBHCHT oT ra3onpoHHuaeMo-
CTH TMOCACNHHX ¥ NABJCHHS B CKBAJKMHE H JOMIKHO YCTAHABMHBATHCS
ONBITHEIM NyTeM—NPOGHOH NpoAyBKoit. [las JeccoBbix FPYHTOB, HMEIO-
X Baaxhocth 8—20%, Konuuecto Boaayxa, ¢buabTpyeMoro B TOJ-
1y rpyHTa, o6btuHo cocraBiser 10—40 #3/qac na | x TJIYGHHE CKBa-
ZKHHBI

B nepsoM npuGamikennn moxmo NPHHUMATL JHHEAHYIO 3aBHCH-
MOCTb pacxoia BO3AYXa OT AJIHMHBI CKBAXKHHLI.

Mpu cocraprennn npoekra TCPMHUECKOTO yKpenJjenHsi TPyHTa pa-
CIETHOE KO/IMMECTBO MOTpeGHOro Bodnyxa Vi , HeoGxonumoro ans o6e-
CnedeHus HanGojee ONTHMANbHOTO PEXKHMA TepMHYeCcKoil 06pa6oTku 5
YCJOBHAX MO.THONO CTOPAHHSI TOMIHBA H COOTBETCTBYIOUIETO oxJaxie-
Fi IPOAYKTOB IODEHHSI, KOTOPOE HCUMCAAETCH B KyGHYeCKHX MeTpax
Ha | K& CHHL4eMOro XHIAKOro WAM Ha | b razoo6pasHoro TomjuBa,
YCTAHABJIHBACTCSA B 3aBHCHMOCTH OT 3afaHHON TEMNEePaTYPEl TOPsiYHX
Ta30L B CKBAaXHHe NO NaHHBIM (QOPMYJH HJIH Tabr. 2, NpPHBENEHHEIX
sruue. Hanpumep, npu pacuernoii TeMNepaType FopsYHX ra3oB B CKBa-
KHHe 1000° KonHuecTBO noxasaemoro B CKBAXHHY BO3AYXa HOJIKHO
(OCTABHTDL: NpH MPUMEHENHH COMSIPOBOTO Macia (RH3edbHOrO TOonNHBA)
Vs =29 #° u kokcoBoro rasa V,=—9 x? i 1. .

Pacuetnoe koanuectso ropiovero, CHHTraeMOro B TEUEHHE OJHOro
uaca Ha | noe. M cKBaXKHHBI no ee rayGuHe, ycTaHaBJHBAETCS B 3aBi-
CHMOCTH OT €ro KaJOpHIHOCTH, Ta30NPOHHLAEMOCTH yKpenjsieMoro
TPYHTa, TEMNEPATYDPEI €ro NuIaBJEHHS, BJAXKHOCTH H 06bEMHOO Becd
ckesera- Tak. nanpumep, npu pacucTHON TeMnepartype rasos B CKBa-
xune 1000° u npn rasonponnuaemoctn 1 noz. x CKBaxuunt 20 m3jua:
caenyet CXHrath 3a 1 yac: COJIIPOBOro Macia ve Gosee 20:29==0,69 kz,
T. €. He 6oaee 6,9 x2/uac na CKBaXXHHY riy6uHoil 10 M; KOKCOBOro ra-
32 He Gosee 20: (94-1)=2 u3 ua | noe. x [AIYOHHBL CKBaXKHHBI, T. €.
Henﬁ%lee 20 M3/uac kokcosoro rasa ma TaKylo Xe CKBaXHHYy rayGu-
Hoit 10 m.
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YBenuuenne roproyero, cikiraeMoro s CHHHULLY BPEMEHH, BR3mBacT
NOBhILIEHHe TeMNepaTypw rason Bhllle pacuetitofl, B pesyabrate yaro
MOXET HMeThb MecTo OnIasiente "cTeHok CKBaXXHHEI, Yero Hemnas po-
YCKaTh, TaK Kak onJasjenHas CKBaXHHa GpakyeTcs W 3aMensercs
HOBO#H, KOTOpas nosxia GHITb Npo6ypena paIoM.
Mpusenennne DacdeTHble  faHHBle  nO3BOMSIOT NIPHONH3HTebHO
" onpenenute PACXON TrOpIOYEro B CrBaMuHax p YCJOBHAX repmeTny-
HOCTH uX 3aTBOPOB. dTH aanHble YTOUHSIOTCS 110 peaysipratam npo-
KHTAHUSI OMBLITHBIX CKBAaXuH ¢ YCTaHOBJEHHEM KOJHueCTBa BO3ayXxa,
(buasTpyemoro Uepes ee creHku Ha | noz, FAYOHHBL  NDH pasHblx
AaBACHHAX  BHYTPY, W c YCTAHOBJICHHEM  ONTHMaJibHbiX pacxonos
ojlaBaeMoro Bosayxa i CA&iraeMoro ropiouero na | noz, u CKBaX)i-
HBILL

B npunoxeiun 1 pHBeReH NpHMep pacuera HEOGXONHMOro KoaH-
ICCTBA XMAKoro i rasoo6pasnoro Tomaupa BDEMEHH, noTpeGHOro

ANE€HHOM 30HLI 2 M BJaxHoCTH rpyHTa 12,59,
st opuentupoounux NIOACYETOB  pacxo08 ropiouero, BOBAYXa

H Bpemenw, NOTPeGHLIX ang TePMHYECKOH 06pa6orku TPYHTa Ha TJy-

Ouny 10 4 u NpH nHaMeTpe 060XKeHHOi 30HB 2 M MOJKHO MOJb30-
BAThCA CRNYIOIHME 1TPHGAHMeHHbIMK ManHbIMH.

Pacxon JKHIOKOro TomuBa B 1 yac paBsen 0,4—0,5 x2 wa | noz. u
CKBaXHHBI N0 ee TyGuHe uiy 4—5 2 Ha Bcio CKBAaXXHHY; ra3006pa3-
ioro Tomnua — 1,0—1,2 42 ya I noz. m ckBasuun no ce ray6uue
i 10—12 3 na seio CKBakiy.

Pacxon Bosayxa s | 94C npu KUIKOM  TonsuBe pasen 25 43 wa
I k2 cxuraemoro TOMAHBA wian 100—125 #° ua mero CKBaXXHHY; npH
rasaoo6pasnom TOMMHBE — 10 4% g | 43 CXKHraeMoro rasa uin
100—120 M3 ua scio CKBAMHHY. )

Pacxon Bpemeny cocrasasier 10 cyrtok uaum I cyrkn na | noe. 1
CKBAXHHEI N0 ee rayGune.

Ipu nomown OAHOH CKBAMHHBI AHamerpon @ ==0,13--0.2 4 B Te-
ueHe 8—I10 ppef MOXHO NpOH3BeCTH TepMHYecKoe yKpenJenue
MAaccHBa rpyHTa muamerpom D=15-925 4 4 riveunHol 8—10 a.

Mpu yaaunenun BPeMEHH, 3aTpauuBaeMoro na TePMHUECKYIo
o6paboTky TDYHTA, 30Ha YKpennewus ang KaX/10il CKBaXHHBI yBeJi-
'MBACTCA M MOMKeT AOCTHrATh amasmerpaD =3 u y 6onee, u ray6u-
Ul 15 # u Gosee, uro cnotserctyer 100 M3 ykpensennoro rpyHTa
A5 onHol ckBaxuusl. Opnnako HEKOTODBIX C/TYyYasiX, B 3aBUCHMOC-
TH OT cneunduuecknx ocoGennocreii CTPYKTYpBI IpyHTa, NpH upea-
MCPHOM yajiHHenHH Bpemenw, 3aTPauMBaEMOro Ha TepMHUECKYIO obpa-
GoTKy rpynra, soma YKPENIeHIIst YBeAHUHBACTCS TONbKO 10 ONTHMaJb-
HOro npenesa (D==20--25 #). DTot npenen XapaKTepH3yeTcs: CHy-
KeHuem adhekTHBHOCTY JladibHeliwed TEPMOO6PaGOTKH BCeACTBHE pes-
KOTo najgenus nasienns razop CKBaXXHHAX U3-33 yTEUKH HX NO BCPTH-
KaJbLHBIM nopam B Bepxuef 30HE CKBAXKHHBI, ceueHHe KOTODOi yBeJH-
4HBaeTca sa cuer Brropanus TYMYCOBLIX nmpuMecel 1 Aerpamauin
IDYHTOBOro ckesera.

J0
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fpu nopmacibnpig VCAOBHSIX, T. C. INPH  H3GRITOUHOM NaBJIeHUH
0,25—0,50 aru u IPH OTHOCHTE/IBHO OLHOPOLHOM TpyHTe, yBeauueHne
MaccuBa TePMHUYECKH VKpemiseMoro FPYyHTa  0O6LINHO npoHCXoaHT fo
KOHUEHTPHYECKHM 30HaM BOKDYT' CKBaXHHbI TIPHMEpHO O/IHHAKOBO, C
HeGONLLIMA VMEHBLICHHCM 110 Iy 6uie (puc. 19, a). B npakruke CTPOH-
TCABCTBA HA 0O6Dbek-
rax Ipuirenposbs n
YCCP o06x%ur rpyHTa
I Teyenun 8—12 cy-
TOK cosnasan Bokpyr
CKBaXKHHBL  TJ1yGuHOf
8—12m vapouienny:o
304y CTOJI6uaToM
¢opmer AHAMETpPOM
20—2,5 5.

" Mpu  nenpasua.-
HBIX YCJOBHSX npous-
BOACTBA pabor (or-
CYTCTBHE H3GHTOYHO-
0 NaBienus B ckpa-
KHIE WIH  HenocTa-
TOUNOCTH ero, wHapy-
UIEHiHE repMeTHYHOCTI

§ it . Puc. 19. Pacnpoctpaiicine  aon TEPMHYECKOTO
Bepxueft a- Pue. 1 acnp:

o pxt HacTy (‘KB"I YKpennenus (ynpounenus) rpynra BOKPYT BEpTH-
KHHBI) BMECTO  nu- KaJbHbIX CKBAMIH:
JHBADHYECKOIT hopMp

- A—NpN H3GLITOYHOM faBJeHHH B CKBaXHne 0.2 —
YKperieHHoii 30HLI 0.5 aru; 6—npu orcyrersin H3GKTOUHOrO 1aBac.
rpynTa nosyyaerca A B CKRAMHHe,

KOHHYeCKas $opma

(puc. 19, 6), uro He gonyckaerest.

Hanuune pokpyr OGXKHraeMoll  CKBaXKHHbI NOATOTOBJAEHHBIX K
lIoCIeAyIOwedH TepMuYeckoli  06paboTke (uu YXe 060X KEHHEIX) OT-
KPLITHIX CBEPXY CKBaXHN (puc. 20) YAyuwacer vc/ioBHS 06xKura, T. e.
HOBBILUAET WIPKYJSUMIO ra308 ¢ HHKHeH 30Mb] rPYHTa BOKPYr 06XHra-
CMOM cKBaKunB. CKBAKHHLI AJIS ONHOBpEMeNHOro  o6KHra crenyer
HOAKAIOUATL Yepe3 onny.

Tepmuueckoe yKpenaenic PPYHTOB NDOGKTHPYETCS! K NPOM3BOACTEY
pagot & L I, 11T wan IV uukna (ouepenn uau 3aXBAaTKH) C OAHOBpe-
MEeHHOH TepMHuCCKOii 06pa6oTKoit COOTBETCTBYIOILEIO  KOJHUECTBA
CKBAKIN 32 Kamablii unka (puc. 18, 20—24).

Koauuectso uukaos aasicit or OBLUCTO KOJ1YeCTBA NOAJIERAILHY
06paGoTke CKBAKHH, 3 TAABHOE — OT MCUIHOCTH HMEIOIEracs oQopy-
AlOBAHHA A NOIAYH BO3IAVNA, HATHYys FHOKHX  H 6eH30CTONKHX
HITAHTOB. :

C ueanio  yckopenns MPOH3BOACTBA PAaGOT KOMHYECTBO LHKAOR
(ouepeneit) HOMKHO GhiTy, BO3MOZKHO Menbitiny. Tax, npu YKpenesui
OCHOBAHMH N04 GyHAAMeHTH NPOMEBIUIJIEHHBIX TPYG H BRICOTHBIX yacTeli
371aHuil, 2 TaKkKe npn TKBHAAUHHK aBapuf, BLI3BAHHBIX MECTHEIM
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YBJIMCHEHHEN [IDOCANOYHBIN I'PYHTOB, H [PH 1He60AbIIOM KUJIHYECTBE

[IDOXHTaeMBIX CKBAXKHH B npenenax 6—30 wr., paGoth CHefyeT MpoUs-

BOAHTL B |—2 LHKNA, NTO NMO3BOJMT BHIMONHHTL X B Teyeryue |0—30 |

nHe. ‘
JauTenbHOCTh KaXAoTo WHKAa (CKHraHus PaCyeTHOro KoJiHuecTBa .

TON/HBA B CKBAKHHAX NDH 3a0aHHOM DPeXHMe) COCTABJSET NPHMEPHO

OKOJIO 10 AHEl H MoXKeT Ko.leGaThbecs B TY HJH HHYIO CTOPOHY B 3aBH- |

vy
3

<

Puc. 21. Cxema nomkmouenns o6opyaoBauns X 12 OHOBPEMCHIIO O6Hirae-
MHM CKBAXHHAM:

/—xomnneccop: 2—Tpy6oNpoRoa AR XOJOAHOTO RO3AYXA NOA AaBACHHEM:
S—pCCHBED; 4—nacoc A MOAAuH TOPIOIErO NOJ NaBJEHNeM B CKBAJKAHM:
5—Tpy6onpoBoa Aas ropiouero; 6—eMKOCTb © TOPIOYHM; 7—CKBAXKHHbI.

CHMOCTH OT TMIYGHHBI CKBAXKHHEI, PAacUeTHOro JMaMETPA 301 TepMHYec-
KOTO YKPEMJIeHHs! TPYHTAa M MOMIHOCTH OGOPYNOBAHNS AJSI MOJAYYEHHsS

RO3YXA, HATHETAEMOT0 B CKBAXXHHBI MOJ NaBJIEHHEM. .
Koauuectso ONHOBPEMEHHO OGXKHraeMpix CKBAXKHI 33 OIHUH ILHKJ
M (ouepensn) oGyclioBHBaeTca Ha THIHEM MOLHOCTH 0601)y110|zannﬂ H, B
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1ICPBYIO OYEepelb, HCTOMHHKOB CKATOrO BO3AyXa (Komipeccos, Typ6o-
RO3AYXOAYBOK H 1D.). )

Caenyer Takxe yuntLisarts, uto TpH NOAKAIOUEHHH (POPCYHOK W 3aT-
ODOB K HCTOUHHKAM nojayH BO3AYXa I ropioyero Tpebyercs npiuMene-
HIle 3HAYMHTEAbLHOrO KOJTHYECTR ,’llOPHTOHIxIX UTdHIOB PA3HbBIX ceye-

Puc. 24. Cxema NOURIIOENHs 06OPYROBaHHS fpy OAHOBPEMeHHOM
OGxKHre 12 CKBAMHH KOKCOBHIM rasam:

I—Bo3nyxoc6opnuk; 2—nepeasxiie KOMIpeccops; J—cana;

4—razonynka; S—razonpogon; 6—pogonporon; 7—ra3oc6opiux.

Hiit. C LeNbI0  3KOHOMMKM  3THX wITaHTOB MPOGKTOM  pekoMenayercs
NDELYCMaTPHBATL YaCTHUHYIO 3aMEeHY HX CTANLHLIMH TPYGAMH, HCMOJIL-

CKBaXHHAM TPeGyIoTCH NeuUATHEIE GeH3oCTofiKne WINaHTH.
Konnuecrso dopeynok ponsio COOTBETCTROBATE KOJIHYECTBY OHO-

BPEMEHHO OGXKHraeMBIX 33 ONHH LHKA CKBAXMH ¢ ABYMS-TpeMst 3anac-

HeIMU. TIpi npuMeHenun xunkoro Tommma caenyeT npegycMaTpusars

36

CBOEBpeMEHHOC oGecneyeriie nPOH3BOICTBA PAGOT AOCTATOMHBIM KOJH-
YECTBOM 34MACHBIX HIV] ISt NPOUHCTKH COMia ()OPCYHOK. .

Kosuuectso KoMniickTos MeTamnueckmx 3aTBOPOB K CKBaXXHHaM
KellaTeJbHO HMETh Ha [BA LMKJA, ¢ 1IeJbI0 COKPALIEHHS CDOKOB npose-
AeHus pa6or.

Kepamuueckast uacts 3arpopa, OTHEYNOPHBIC KaMephl CropaHus H
TPY6Ka AJIs HiHell onaun BO3nAyXa ( cM. nepail BapHaHT 3aTBOpa)
MOTYT GBITb HCMO/L30BAHbLL TOJIBKO OAMH pa3, TO3TOMY HX KOJHYECTBO
AOJKHO COOTBETCTBOBATH OGMICMY KOJHUECTBY CKBAXKHH, BKJIOYas i
KOHTDOJIbHBIE,

Ycranasnusaemas B mepxueii uacry CKBaXKHH KaMepa CropaHus ¢
3aTBOPOM OGCTOHHPYETCs1 GETONOA Mapki 100 na KpacHOM KHpPIHYHOM
uieGHe.

Tlonkmouchie 06KHraeMbX CKBaKHH CeNyeT MPOU3BOAHTD Yepe3
OIHYy ANst yAyuwineHist YCJI0BH (ABTPAIII TOPAUNX FA30B B HHIKHell
30HE YKDEN'ISICMOTO  IPYHTA  YEPEes 1POMEKYTOUHBIE  CKBaXHIbI,
ABJAAIOIUMECS, B AaHIIOM CJIyyae, KaK Obl ApeHaKHbIMH OTBOJAMH.

Oaist yroiseHus (GaKTHUECKHX PACXOA0B TOMJIHBA, BO3/lyXa H Bpe-
MEHH A5t TEPMHUECKOrO YKpemsennst | a rpynta, npuMeHHTeNbHO K
MECTHBIM YC/IOBHSIM. @ TAKKe JISl NPAKTHUCCKON NPOBEPKH MPOEKTHBIX
NPEANoCLIIOK, HeOGXOAMMO MPEAyCMAaTPHBATL TEPMHUECKOE yKpenae-
HHE IPYHTA B /IBYX KOHTPO.IbHBIX CKBAXKMHAN, Pa3MePhl M reouorHYec-
KHE YCJIOBHS 33T0XKEHUsSI KOTOPbIX ROJIKHBI TIOJHOCTHIO COOTBETCTHO-
BaTh OCHOBHBIM CKBAXXHHAM YKPEMJISEMOro VYacrka.

Pasmeienne ONBITHHIX CKBAMHH NOMKHO MO3BOJSTH nocjaeayloniee
HX OTKPHITHE, a B CJyyac Heo6XOAHMOCTH—H HCHBITAHHE.

Fpu npumenenun Tepmiyeckoro metona YKPENJIEHHs NPOCaIouHbIX
JIECCOBbIX TPYHTOB JO/KHA YUHTHLIBATLCS SKOHOMHYECKAst MJAH TEXHH-
4ECKas ero i1ej1ecoo6pasHoOCTb B JIAHHBIX KOHKPETHBIX YCAOBHSIX. KO-
HIOMH4YECKH HePAUHOHAIBHO NPHMEHelHHe 3TOrO METOAa AJIA YKpele-
IIHA OCHOBAHHMI NOA (YyHAAMEHTAMH HeGOAbUIHX H HEOTBETCTBEHHbIX
3MAHKI B COOPYKEeHHHt, a TaKXKe NPH HeGOMBUIONH MOUIHOCTH npocanot-
#o# Tonmm ([—3 a). :

Tpu cocraBncunu npoekra caenyer YuiThBATb, YTO npH TepMuye-
CKOM YKpEIIEHHH ra3006pasHbIM TOMJIHBOM 3aTPaThl Ha OTIE/bHLIC
BHIK PaGOT B NPOLEHTHOM OTHOLICHHH, 10 A@HHBIM Psila YKPaHHCKHX
cTpoek 3a 1956—1957 rr., pacnpeae’sioTes NPHMEPNO CJENYIOLNIM
o6pa3om:

Bypeute CKBamuu . . . . . . . . 37.0
Tonaueo (Kokcosulil ras) . . . . . . 29
Boanyx (3eKTpuyeckiie KOMRpeccopL! MPOH3BOAHTENBHO-

cThi0 6 a3/aun wan 180 sdfuac xamawiii) . . . 32,5
Padouas cuaan . K . . . .. . 12,3
Muarepuann u o6opyaosanne! . . . . . .. lgg

ITpoune pacxonst

Kak BHAHO H3 npuseaeHnoi KaAbKYIAUHY, CTOHMMOCTb [OpHOYero
cocrapasier Beero Anwb 2,9%, B TO BPEMA  KaK CTONMOCTb  GypOBEiX

! CronmocTs HHBEHTAapHOrO oﬁopyncaamm B 3TIl 1aHHble He BKJIOYEHa.
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DQG"OT M BO31yXa 3aHHMaer HauGobluuil YaeabHblii Bec (70% ot 06-
IMeH CTOHMOCTH TepMHyeckH YKPENJISEMOro rpyHTa), uTo fBAReTCH He-
0nycTHMBIM. TTostoMy npy COCTABJICHHH RpOEKTa }xeoﬁxouuMo obpa-
l_ll(S;(Tab E}coﬁoe BHHMAHHE . ma  cHMKeHHE cTomMoCTH 6ypenns Bg3~
}grﬂﬂ_m;;o;gxac:}:«;:gzg:m;\;o\:nmgvic;cmrnyrb MYTEM NpiMEHeHHs nop-
) X OYPOBBIX yCTaHOBOK, npousBomsuux
POXOnKy cKBaXKHH 6e3 popw i YMIOTHEH NS CTeHOK CKBasH-
ACLIEBHIX HCTOYHHKOB CxaToro BO3AYXa He6osb ey e
(OILLIOH MPOH3BOANTENbIOCTH, n3ame);l npnmgnmouuj.((::;cn una?giil;;’m}éz

BpeMst  nopornx Ma.1o
A TONPOU3R J CKT)) {HX
npeccopon . p ROOHTENLHBIX SMEKTPHYCCKHX  KOM-

NTPOU3BOACTBO PABOT

0 it eoophan Soaer, PAGOT 10 Tepmcrs
S iTon XonHMo MPOBECTH PAA MOArOTOBHTENLHBIX H OpraHH-
1CPONPHATHH, K KoTOphIM, B 4aCTHOCTH, OTHOCSITCS:
] 'oﬁyucuue HPOU3BOACTRY paGoT 1 coorn ;
;222;{;(:“"2?3Tjﬁ:ﬁ:z:gﬂo;gezgmennoro PYKOBOAHTENA, CMEHHHIX OT-
> i a
LOMKHE! GbITL pacupeneicun [;:gr:;l:l&)ug\)m::algiﬁoqux, foTopuie sarew
OPTaHH3AUHS NJIOWAAKI B COOTBETCTBUH ¢ n;:;oex-rom H [OArOTOBKOI
1Ii MOCTPOHKOMH BpeMeHHoro nomewmenys AN 66cnyxmealomero neol
CoHANA H XpaHeHHs KOHTPOJIbHO-H3MepHTeIbHO anmaparyps; -
TO/IrOTOBKA KOTJAOBaMa; '
GypeHHE OCHOBHBIX N1 KOHTPOIBLHBIX CKBAXHI;

vae YCTaHOBKa kaMep cropamus c 3aTBOPAMH H repMeTHsauus BepxHedH
\muchu CKBaXuH- B rpynrax, umeromux TMOBLILICHHYIO  rasonpoHHuae-
e b, KpOMe repmeTnsauun sepxuelr uacry CKBaXXHH C/IeLyeT Takxke
";;YLLLECTBJIRTL; mep<(mpumun 710 CHHKEHHIO ra3oMNpoHHLaeMOCTH Bepx-
1 SOHEI IpyHTa (NOBEPXHOCTHO® YNAOTHeHHe
J T. d -
o , TJIHHH3auudA, Geronu
pasMeLlenne o6opynoBanus i NpeABapHTeNbHAsA NpoBEpKa ero;
H
fIOBOAKA M MONKJIOYEHHe MO yyacTKy SJIEKTPOSHEPTHH, BOAH, roO-
plovero u cxaroro Bosayxa; ' '

MTORKJIIO4EHHE (pOpCYHOK i 3aTBOpOB K TOpIOYeMy H BO3AyXy.

Yuuteipas VICPEPRIBHBI XapaKkTep 3Tix pabot, ana kamuoli wus
TPeX CME€H HeOGXOMHMO BbIAEAHTH OTBCTCTBEHHOrO MCMONHHTENS CMe-
et (Gpuragupa), checapsi, GeTOHLWHKA 1 KOMIipeccopuika.

[Ipu ocyuiecrsaennn TOArOTOBHTELULIX PaGoT HEO6X0AHMO 06pa-
THTh 0co6oe BHHMAaHKe Ha NpoBeAeHHe MeponpuaTHii, obecneyHBaomx
SAUIHTY KOTNOBAHOB H CKBAMKHH OT 3a/4BaHis HX BONOH.

Tepmuyeckoe YKpeNaeHye rpyntoB B OCHOBaHHsx dynnamenron
OCYIMECTBJIIETCSt B KOTJIOBAHAX MM wypdax, orpuTHx a0 NPOEKTHOM
OTMCTKH OCHOBaHHS WM g0 VPOBHS Ha 0,5 M priuze 510l OTMer-

My yKpenJe-

a8
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CTCTBYIOIHM TpeGoBanusim

ki. B xorioBane npobypiuBaiorcs ckBaHHH anamerpoM 0,15—
0,20 &, rayGuHA M KOJHYECTBO X NPHHUMAETCS COFACHO MPOEKTY.
Mpu npoussoactee Gyposuix paboT HEOGXOIHMO HPOBEPATH B Ha-
TYpe COOTBETCTBHE IPYHTOB AaHHBIM T'EOJOTHUECKHX HCC/AeN0BaHHIL.

Byputb caenyer cyxum cnoco6om, se ROMYCKas 3aqHBKH B CKBa-
AHHBI BOABI C eABI0O  0fJeryends MX NPoXOoAKH. [lpu 3ToM He Ro-
TIYCKAIOTCST CIIOCOOLI H3rOTOBJICHH S CKBAXKHH, BHI3LIBAIOILMC YIJOTHEHHS
HX CTEHCK. :

[pu GypeHun ckBamuu B 1I04BA1aX U APYFHX MeCTax, rie 3aTpya-
Heno npHMeHeHHe AJHHHLIX OYPOBLIX  WTAHT, caepyer HCI‘[OJH:BO'
BaTh TOJBEWHBAEMble HA TPOCCe CHAPAALI CTAKANOYLAPHOTO AeHCT-
BHA C MEXAHHYECKHM, SJEKTPO-MAarHHTHLIM HJIH NHEBMAaTHYECKHM
HOXBEMOM YAAPHBIX uyacTeit (nuesMo6yp koucTpykuun wux. B, C. INo-
camLl uoap.).

3aTBOpLl ¢ KaMepaMit CrOPaHHsi YCTAHABJMBAIOT B BepXHel 4acTi
cKkBa¥HH. [lnsl ycTaHOBKH HX BEPXHIOIO 4acTb CKBaMHHE! (YCTbe) pac-
IHps0T A0 anamerpa 0,75 m na ray6uny 0,7—0,75 u. Bo nsbexa-
HUC NOTIAAAHAS TPYHTA B CKBA)XKHHY NPH PACIUHPEHHH YCTbA, €e 3aKPhi-
BAIOT AepeBsHHON MPoGKoi Ainnoi 0,7—1,0 4. TTo okonuanun pacuiy-
peHns YCTbst NPOGKY BEIHHMAIOT, CKBAXKHIY NMPOBEPSAIOT H B CJydae ec
34COPeHHS -— TILATE/IBHO MPOYNILAIOT M YCTAaHABJIMBAIOT 3arsop. [Ipn
9TOM CHAY4Nla  YCTANABAWBAIOT HHMKHIOW = KEpaMMYECKYI0 BOPOHKY
(cM. puc. 6), naoTno BranuBas ee v rpynt Ha ray6uily, paBHYIO fpH-
MEpHO NOJIOCBHHE BLICOTLI BOPOHKH.

3ateMm, NpH NPHMEHEHHH NEPBOrO BAPHAHTA 3aTBOPA, Ha BOPOHKY
yCTANABAMBAIOT KOJNbUO CO WIEAbIO C BBAPEHHOH B HEro TPYGKOH AJis
1104841 AONONHHTEALHOIO X0A01HOTO BO3AYXd, NOC/E UEro ycramasJiH-
BAIOT BEPXHIOIO H CPEAHIOIN BOPOIIKH ¢ KpbIUIKOil. TTpocTpaHcTBO MexK-
JlYy CTEHKaMH KaMmepbl Cropaniisi M IPYHTOM NJOTHO 326HBa0T 6€TOHOM
Mapkn 100 Ha KpacHOM KHUPTHYHOM ulebue.

Tpu BTOpOM BapHaHTe 3aTBOpa (CM. PHC. 7) €ro YCTaHOBKa ynpo-
1H3ETCA 3@ CU€T OTCYTCTBHS HHMXKHEH BOPOHKH H TaK Ha3bBaemoi Tpyvo-
KW HHXKHErO NMOALYBA, NPHBEICHHBIX Ha pHC. 6.

Tpy6ka HHKHEro nNojLyRa, B OCHOBHOM NpeiHa3Hauena Adsi ynpo-
IUCHHA PO3IKHIA CKBAXKHHDI, YTO HMECT OCOOGCHHOE 3HAUElHE MPH MpPH-
MEHEHHH XHAKOro tonsusa. Ilpn nepexoae cKBaxUHBI Ha HOPMAJILHBI
pexuM oBKHra rojaua XoJ0HOTO BO3JYyXa uepes 3Ty TPpyOKy HeoOs-
3aTeJbHa. ’

Ipu ycranoBKe KkaMepbi cropanust U KPLIWKH 3aTBOpa HEOGXOAMMO

0coboe BHHMaHUE 00pallaTh 11a 06ecneyeHHE MaKCHMANbLHO BO3MOMXKHOMN
s

'@PMETHUHCCTH. )
PasorpeBaloT CKBazKHHBI H CAKHIAIOT B HHX TONJHBO JHiL NOC/AE
npuoGperenusst GetoHoM 509, npekTHOIl [POYHOCTH, T. ¢. He paHee

ueM uepes 3—4 Aua nocie Getonupopauis. Cpok Bui3peBanna 6eTo-
112 MOXKHO COKPATHTL 34 CYCT VCKOPEHHOH CYWIKIL 3aTBOPA MyTEM CXKH-
ranua B Hem 6€3 H3GLITOUHOrO AaBAEHHS HEGOALUIOTO KOJIMuecTa TO-
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provero. Kepamnueckas uacrs kamepsi CrOpaHiist NPH-3TOM He J0AKHA
HAKaNATLCH 10 MOKPACHEHHS.

B cayuae npumenenus UYTYHHOTO BapiaHTa 3aTBOpa (cM. prc. 9)
3CTbE  CKBAXHHBI DACWHPAIOT NYTEM VIVIOTHEHHS  YBJAMXKHEHHOro
FPYHTA KOHHYECKHM Wa6A0HOM NPH NOMONIK BHEPALUH (:vnplflr‘pvaoM.

Mocne okonwanus PACLUHDPEHHS, YCThsI BBIHIIMAIOT WAGOH, NpoBe-
PAIOT CKBaXKHHY Ha 3aCOPEHHOCTb, a 3aTeM YCTAHABJHBAIOT ’xepamn-
YECKYI? BOPOHKY C N.TOTHOH NMOCaAKOii na rIMHsHOM pactsope.

Hikmoo wacts uy-
TYHHOrO 3aTBOpa ycTa-
HaBJIHBAIOT nocJe no-
BEPXHOCTHOrO  yRJioTHe-
HHSl TPYHTA Y CKBaKuH
VIHCBMATHYECKHMH TPAM-
OOBKaMH  H  ycTpoil-
CTBa  KOHUEHTPHYCCKOIT
UIeJdH 145 3aBefleHHus
WNophl 34TBOPa B rpynT
H CMa3kiH MOBEPXHOCTH
TPYHTA TJIHHOWIAMOTHLIM
PacTBOPOM.

YerauaBansaior ya-
CTH 3aTBopa NpH 110OMO-
WH  TPEHOTH H Taau ¢
TJIOTHOH TOCAajKON uy.
SYHHOH NJIMTH Ha TpyHT
NpH noMown  Bu6paro-
poB. IlnotHocTs nocan-
KH IIPOBEPSIIOT BRITECHE-
HHEM TJIMHOWAMOTHOro
PacTBopa cMasKH B KOH-
Puic. 25. Cxema pasmuramas cKBaMH Knmsny | POTDHbE WITYLEpB!,
oo TORANBOM: p:(n)a;gumecﬂ B IJIHTE, KO-
—donevika B mepro, ® K . Topue nocae n
2 pomeTenk 3 Aation 1 seonn i YBTaNHENROTO | oy

3aKpbIBAIOT UYTYHHBIMI|
Mpy nammuny o o N _ 3anIylIKaMiy Ha pesb6c.
oD A ST hne e 3 e e YR 5
:::H rpygros, TAK KaK B NPOTHBHOM c. e
7 a1 QuabTpauus ro X ;
pacnono_}xeuubnpc B aepxg:;“t\xagfsociszc;gsi;T:gx T He Dachiaeran:
H"TIC: a HIKeJeXaue, Gomes TroTh rpy'mm. HT He pacnpocrpa-

YCTaHOBJIEHHBIM 3aTR, LTIOY 3

HAIOT WaHTH, nomoqnmneopril;mlzl?eh}:I?ségf:xg)opcy"h” * TpHcoeRH:

Hns passoxku 'a3006pa3Horo TOIHBA H CKATOrO BO3AYXa npu-
MEHSAIOT  CTajbHbie TPYGh 1 O6bLIYHbIE rasonenponunaeMble THO6KHe
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WAQHTH, 2 [Is KIAKOLO TOMLINBA — CTajiblble H GEH30CTOlKHe THOKHE
WITaHTH.

Heo6xoAHMO CTPeMHTLCS K MaKCHMAaJbHO BO3MOMKHOMY CoOKpaille-
HUIO HPOTSIKEHHOCTH HEKHX M OCOOEHHO GEH30CTOMKMX LUJIAHTOB My~
TeM 3@MeHbl HX CTANbHLIMH TPYOaMH W NPHMEHEHUsS] HX TOJbKO B Meé-
cTax COeNMHEeHHH 3THX TPYG.

Paswmcuezanue cksamurol 2udKum TORAUEOM W BBIBOL e Ha MOCTOSH-
HBIT peXHM OGIKHFA TIPOM3BOLKTCS cJaefyiomum o6pasoM. Huxwiow
uacTh pasorpesaresist (pHC. 25) B BHAE METAIHYECKOr0 MpyTka HIK
Tpy6kn anamerpom 6—20 Ma 06epTHIBAIOT MaK/eil HIH BETOUILIO, KO-
TOpble 3aTeM CMauMBAIOT KHAKHM TOMIMBOM K 3axuraior. Ha o6paso-
BABIIHIICH B CKBaXKHHe (Dakes] MNiaMeHu nocpeiacTsoM (OPCYHKH Ha-
npaBaIOT cAabyl CTPYIO ropioyero # Bosayxa. Koraa BHYTpeHHss
OTHeVNopHasi uacTb KaMepbl CrOPAHHS PacKaJHTCH J0 SIPKO-KPACHOTO
1BeTa, PasKHUraHMe CUHTACTCS 3aKoHueHHbIM. [Tocse sToro pasorpesa-
TeIb RLIIMMAIOT H3 CKBaMHNbl, GOPCYHKY HAMJIyXo 3aKpendsior B 3a-
TBOpE W JIOBOAST NOJfayy rOPIOYero M BO3/yXa [0 NPOEKTHBIX pasmMepos
C TeM, 4yTOGb! MepPeHecTH OOKHT B TIYGHHY CKBaXKHHbI.

Vianenne ra3006pasiibix NPOAYKTOB CrOpPaHHs B ripoliecce pasxi-
rakusi IPOM3BOAMTCS Yepe3 BLIBOAHYIO TPYOKY 3artsopa (TpYOKY HHK-
Hero ToAAYBa).

Jlns pasiuraHds CKBaXuitbl TPeGyeTcs OKol1o | K& KHAKOro To-
IIHBA, a B[eMs, 3aTpauHBaeMoe JJs 3TOro, ofbluHo cocrasiaser 15—
25 MHH.

IMoc/ie yCTaHOBJIEHHS YCTOHYHMBOIrO HOPMAJIbHOTO PEXHMa PaboThi
(JOPCYHKH, UTO XapaKTEePH3YeTCs SAPKHM MJaMeHeM B KaMepe CropaHus
M OTCYTCTBHEM AbIMA, BHIXOAALLEr0 Yepes BHIBOAHYIO TPYGKY 3aTBOpa,
OTBEpCTHE BLIBOAHOI TPYOGKH 3aKPHIBAIOT KPaHOM, 3aTeM MOAK/IIOYAIOT
K HeMy BO3AYX HHMKHETO MOILYBA H MOBLILIAIOT AABJEHHE B CKBAMHHC
210 pPacyeTHOTO.

Pasxcuzanue ck8anCunbt 2a3000PA3HLIM TONAUGOM W BbLIBON €€ HA
NOCTOSIHHBIA PEXHM NPOU3BOAMTCH CAedylowuM odpasoM. Buauaae
BKJIIOUAIOT KOMIPECCOPbl H FasofyBKy, @ MNOTOM — OTKPBIBAIOT KpaHbl
na BoanyxocGopHHKe H rasocGopHuke. [laBnenne B BO3fyxocGopHuke
nogHKUMalOT He Gogee ueMm Ao 1,1-—1,2 aru. Mi3GLITOK aaBJieHist CHH-
MAIOT NyTeM YaCTHUHOrO OTKPbiBaHHsi cBOGOAHEIX kpaHOB. KomuuecTso
0AaBAEMOro B BO3AYXOCGOPHHK BO34yXa CJICAyeT YBEJIHYHBATh NMOCTE-
NeHHO, N0 MEPE YBEAHUYEHHS IMOAKNIOUACMBIX K OGXKHIY CKBaXKHH, B
CBAI3H ¢ UeM KOMIMPECCOPH BBOAsTCS B PabOTY TaKiKe 110CNEA0BATENbHY.

Boanyx MOXAOT TOAbKO B (OPCYHKY, B HEGOJbLIOM KOJIHYECTBE,
HeoGXoAMMOM /IS TPOUECCAa FOPeHHs, B CBA3H C 4eM KPaHbl Ha TPYOG-
aX 3aTBOpAa LS MOiAuH BO3AYXa Ha 3TOT NepHOA NepexphiBaioT. Pe-
I'YAHPYIOT NOJaBaeMbiii BO3AYX PETYIHPOBOYHBIM MaxOBHUKOM ¢hop-
CYHKH.

3aTeM OTKDBIBAIOT NOABOAsAIIME a3 KpaHul: BHauaxe y rasocGop-
HuKa K notoM y dopcyvhki. OAHOBPEMEHHO C 3THM NOAHOCST FOPAIUYKY
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CIHYKY K CTpye r'a3sa, BhIXo, ¢ it
aocnn?meuneﬁ'{ﬂ. , ASIUIEro H3 (OpCyHKH, hOTOpHH npu 3TOM
Perynupyior daken TOPEHHS NIYTeM YMeHblUeHHs WK YBENHUEH NS
nonavyH Bo3ayxa W rasa.
3a¥Kennyio hopcynky Heobxozumo YCTaHOBHTb B BepxXHeil yacTh
3aTBOpA, HANPABHB ropsuuuit daxens s CKBAXHHY Ha OrHeynopuyio
© 4acTb KaMepwl CrOpaHHs, ocTaBfsis JIPH 3TOM 3a30p Mexny 3anopHoit
BTYNKOH (opcynku n
OTBEPCTHEM B Bepxueii
KpeiliKe  3aTeopa. B
TaKOM NOJIOXKEHHN
(opcyHky Bpemenns
3aKPeNJIoT nposoJo-
Koit K Tpy6ke CMOTpO-
BOro rnaska (puc. 26).
Mocie Toro, kax
OTHeynopHas kKamepa
CTOPaHUsI  Harpeerca
o APKO-KpacHoro
uBeTa, (hOpCyHKY culv-
4yeT VCTaHOBHUTL i
HOpMa/bHOe  (BepTi-
KaJibHOe) pa6ouee no.
JIOKEHHE H 3aKPeNnHTLH
KIHHbAMH. B pans-
HelllleM  nocTenenno
YB@JIHUHBAIOT HHTEH-
CHBHOCTb T'OPeHHS ra-
3a B CKBaXHHe,
3arpara spemenu,
Heo6xoaHMoro ana
Puc. 26. Cxema Pa3KHTaHHA CKBAMHH KOKCOBBLIM pasxuradua 10 ckea-

rasom:

JKHH. F:
5—¢opcvm(a B TNEPHOR DAa3KHTaHHA CKBAXUHYI, ﬁoj[e,e ;:%(I_dlsé]?leT he
“TTBPEMCHHOC saKpendenne BOPCYHKI nmpoono. P . 0 Hacos.

Koll; 3—3azop 10—15 ma; 4—3ataop. aA3XHraTh CKB4-

JKHHKH rOpIOYHM ra-

30M 3HAYHTEJLHO Npo-
we u 6uc7pee, UeM XHAKHM TOIVIHBOM, ﬂpu HCNONB30BaHUH rasoc?ﬁ-

;):::gg:. TONIHBA MOXKHO NPUMEHATH Gosee YTPOLUEHHYIO KOHCTPYKIHIO
B npouecce fpoBenennsa pa6or no TEPMHUYECKOMY YKpenaeH o
TPYHTa HEOGXOLHMO BecTH HenpephiBHbIe HAGMIOeHHs 32 NOAREDK aHH-
€M TeMnepaTypei 750—1000°s cKBaXHax Np# naenennu 0,3—0,5 gru
Ha6nonenne 3a pexumon TOPeHHs1 B CKBaXuHe npo;faso}l;n -
P€3 CMOTDOBOI KOHTPOMILHEIN <«IV1a30K» 3aTBopa. )

Hopmamhuasn pa6ota ¢dopcyHku XapaKTepH3yeTcs GecLBETHEIM Mia-
MEHEM B KaMepe cropanus y OTCYTCTBHEM AbIMa,
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CkBaxuna no sceit cBoeil ry6uile NoaskHa GHITh IPOrpeTa A0 Kpac-
HOTO uBeTa. ITOTeMHeHHe CKBAZKHHLI B HMIKHEHl €€ HACTH CHLHAJIH3H-
PYeT O He/l0CTATOYHOCTH NaBJAEHHS HJIH 7K€ MJI0XOH repMeTH3aUuH.

Buipasuusaiue teMnepatypst no riyGMHe CKBaXKMHB JOCTHIacTCst
yAJHHeHHEM (aKela packaleHHBIX ['a30B 3a CYET YBeJuyeHHs H36bi-
TOYHOTO JaBJieHHSI B CKBAaM(HHE, BBI3LIBAIOWIETO YCHJEHHYIO (QuabTpa-
UHMIO Fa3soB B TOJIULY IPYHTA, B PeaysibTare 4ero NpoLUeCce TepMHYECKOI
06paGoTKH rPyHTA YCKODPSIETCSl H 3aXBaTbizaeT GOJbILYIO 30HY.

Tlpu oTCyTCTBHM H3GLITOUHOTO LABJEHHS B CKBAXKHHe BO BpeMs eC
NPOXHTAHHS JANHHA (DAKENA PACKAJICHHEIX T'a30B SHAYUTENBHO YKODPI-
YHUBAETCH, 30HA NOBBLILIEHHOM TEMNeparTypbl KOHUEHTPHPYETCS TONLKO B
BEPXHEll 4aCTH CKBAaXKHHBI, Ille BO3HIKAGT OMACHOCTb  OMJIABJACHHHY
rPYHTa Ha ee GOKOBBIX MOBEPXHOCTsX. IIpH 3TOM pesko cHuwka-
ercst 3()(peKTHBIOCTL TEPMHUECKOrO VKPEMJIEHHS! 3a CYET 3HAUNTENb-
HOTO yMEHbLUEHHS1 PA3MEPOB 30HEI YKPEMNJEHHOTO IPYHTA NPH OAHOBPE-
MEHHOM HEIPOM3BOAHTENLHOM YBEJIHUEHHH BPEMEHH, a TaKXKe pacxo-
[I0B FOPIOYEro H BU3AYXA.

Kpacubiii uBer ¢ 6e10BaThIM OTTEHKOM CHTHAHIHPYET O HEAOMYCTii-
MOM TNeperpene CTEHOK CKBAMHIILL, TPO3stILEM OTJIABJIEHHEM €€ CTEeHOK, B
Pe3yJ/IbTaTe KOTOPOro NpaKTHYECKH NPEKPallaeTcst GUIbTPALHS TOPTUHX
FasoB Y€pe3 Mopbl YKPEmJsieMOoi TOJUH TPYHTA, 4TO NPHBORHT K Opa-
KOBKe 3TOH CKBaXKHHBI H 3aMeHe ee XPYyroH.

ITpuunnoit Takoro neperpesa aABJASETCS uYpe3MEPHOE, MPEBHILLAI0-
uiee N0ONYCTHMOE PacyeToM KOJIHYETBO CXKHIaeMoro ropioyero npu ue-
aoctaTke 106aBoYHOro Bo3Ayxa. B TakoM cayuae HeoGXOZHMO HeMen-
JIEHHO OTKJIOYHTDL M0/layy rOPIOYEero H MPOH3BECTH OXJaxAeHHe CKBa-
MHUHBL NYT€M HAarHeTaHWsi B Hee XojoHOTO BosAayxa. [locie cHuxe-
HHfA TEMNepaTypbl CTEHOK CKBaHHH N0 700—800° (xe HHXKe TeM-
neparypul BocnsameHeHusi raza—680°) ¢dopcyHka mnepekJaiouaercs Ha
HOPMaJIbHBIA peXkuM OGXKHra.

Bosiee Tounoce naGmionenne 3a Temnepatypoil B CKBAaXKMHE OCYLC-
CTBJIAETCSl MPIf IIOMOLIM ONTHUECKOro mHpoMetpa. [las sroro, me pe-
e uem uepes | uac, ocTanaBAMBAIOT TODEHHe B CKBaXHHe, Ile-
PEeKpLIBas 151 3TOrO Nojiauy ropioyero BHauaie Ha rasocGopHuke (HaM
y Hacoca npu paGoTe Ha JKUIAKOM TONJMBE), a 3aTeM Ha (QOpCyHKe
MyTeM COOTBETCTBYIOLUHX MEpeKJIOYeHHH BEHTHJIeH, mocje Yero BhHIHM-
MalOT (hOPCYHKY W3 3aTBOPAa M NMPOCMATPHBAIOT COCTOSHHE CKBAKHHL.
3aTeM npu NOMoOULK ONTHYECKOTO MHPOMETPA 3aMepsieTcs TeMnepaTypa
CTEHOK CKBaM<HHHL. :

Hopmanbubiil 06xur momken Bectuch Npu Temneparypax 800--
1000°, nosToMy B ciayyae npesbineHHs —TeMmnepaTypsl cshiue 1000°
CTEHKH CKBAMCHHHI OXJIaXAaIOT. .

INpu cucremarnueckonm neperpepe CKBaXHH, CBHAETEJbCTBYIOLIEM
O He[l0CTAaTOUHO! MOLINOCTH UCTOYHMKOB MOAAUR CHKATOrO BO3AYXa, He-
06XONHMO OTCOGNMHHTb OJHY MM HECKOJbKO CKBAXKHH C UENbIO tiepe-
KJIOYeHHs! BCETo BO3/yxa Ha octaBwHecsH. O6XKur OTKAOUYEHHBIX CKBa-
HHH MOXHO ITPOH3BOAHTL H NoCJe NMepepeBa,
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hyaHomerpa:

Cxeva MOJKMOoYeHHs Auadparnmp

7.
-~

2
XOZa BO3NVXA; /—BO3AYXOCOOPHHK:

Puc.

3amepe pacxoaa raaa;

HoAn

d— U

nuatdparma; 3—U-o6pa

. 5—s3aTtsop.

6—npu aamepe

HKa

AudmanoMerp;
oMerp; 4—¢0pcy

it

-06pasHu
33U Indmar

onvsga; 2— paadparna;

OcobenHo BaKIO HOCTOSIHIO HO;LIEPKUBATL B CKBaKHHAX HEOGXO-
IUMOe H36LITOUHOE /laBJieHHe, KOTOpOe B liauaJje H B fpouecce 06xKi-
T3 LOJKHO ObiTh tie Menee 0,3—0.5 aru, a B KoHUe He muKe 0,2 -
0,25 aru.

Ilasntenne ropsiunx rasoB B CKBaXuHe KOHTPOJIUPYIOT Yepe3 yac Mo
10KA3aTeNAM PTYTHOTO HJIH TNPYRHHHOTO MAaHOMeTpa, YCTaHOBJIEHHOTD
Ha BepXHeit yacTH 3aTBOPA C UEHOi aedeHH) B MHJLIHMETPax PTyTHO-
ro croa6a unu 8 0,02 aru.

Mpyu ranennn paBaenus B ckBamuue BCJEACTRHE BO3MOKHOTO OC-
N1aGIeHHST PePMETHUHOCTH 33aTBOPA M GHABTPALNK POAYKTOB ropeHHst
uepe3 00pasoBARBUIHECS TPEIUIHHBI BOKPYT 3aTBOpAa HeOOGXOAHMO CpoOU-
HO MPOH3BECTH paGoThl NO YCHJEHH!O repmeTHsaunu. Tpewuun B Ge-
TOII€ 3aNHBAIOT LEMEHTHLIM PACTBOPOM, a NMpH GUALTPAUMH uepe3
AHEBHYIO NOBEPXHOCTb FPYHTA — NPUMEHSAIOT YEKAHKY FIHHOM.

OnHOI M3 NPHUKK CIIKEHHS NABAeNHS B CKBAXKHHAX SIBASETCS He-
MPABUILHOE NOJKJIOUeHHe HX M0 UHKAAM, KOIAa OGKHIAIOT CKBAXHHIL
B8Ce noapsif, a ne uepes oany (B waxmMaTHOM nopsiike). Bo Bropom
Cllydae BbIXOJ TOPSYHX ra3oB Hapyxy GyaeT NPOHCXOAUTb PaBHOMEp-
HO -— Uepe3s TOJLLy MPOXKHIraeMOro rpyHTa B NPOMENKYTOUHHIE CKBa-
KHHLI, Yero He GyneT B mepBOM caywae.

Bosayxom, nonaraembim uepes dopeyukn i 34TEOPHI, B CKBaXKHHAX
MoANepRHBACTCA  1aBaeline 200—350 sam pTyvTHOrO cronba  wJan
0,256—0,50 aru.

DaKTHYECKAs TPOH3BOJAHTENLIOCTD KOMIpeccopos, GLIBIUMX B Ka-
MTHTA/IbHOM PCMOHTE, Y4CTO 31AYHTEJbHO HIUKE MaclHOpTHON W B psade
cayyaes cHHKaercs 10 80—60 u paxe 50% ot nacnoprHoil. TToatomy
nepej nauanom paGoT No TEPMHUECKOMY YKPeNJEHHIO FPYHTOB HEo6Xo-
AHMO NPOH3BOAHTL NPOBEPKY (aKTHUECKOl NPOM3BOJAHTENBLHOCTH 060-
PYNOBaHHs, NPeNHA3HAUCHHOTO AJis NONAYH CXKATOrO BO3AyXa, a B
fpoluecce NPoU3BOACTBA paboT — (akTHYECKOro NOTPebacHisa BO3AyXa
KaXI0il CKBaMHHOI.

Jlast KOHTPOABLHBIX 3aMEPOB BO3AYXA MOKHO TPIHMEHSTh HECIOKHOE
iipucnoco6aenne (cM. puc. 16).

Tlpu nomouw nudmanomerpa (U-06pa3noji cTekasunoi TpyGKH.
nanosnennoit Ha 40-—50% pryTbi0 HAH BORON) 3aMepsiOT nepenan
AaBJEHHI ABYX yUacTKOB TPy6bl (B MM PT. CT.) H HAa OCHOBAaHHH 5TO-
o omnpejeNstiorT (pakTHUeCKH|T pacxox Bo3ayxa (puc. 27, 6).

Tak, manpumep, TpeGyerca onpeaenuTtsb (dakrtaueckuit pacxon Bo3-
nyxa Q B #% na ckBaxkuiy B | uac NPH 3aMepenHom nepenaje 1asJe-
st ft =260 MM W CAEAYIOUINX HCXOLHBIX AANIBIX:

auameTp TpyGonposona D==50. yum;

uametp paGoueii wactu oTsepcTHs Mmapparsn d =25 wm;

TeMneparypa Bosfyxa #=-30° ’

GapomerpHueckoe aaBnenne Ps ==745 mm pT. CT.;

AaBJeHHe HarmeraeMmoro BosayXa P, =760 mm pr. cr.;

K03QQUUHENT pacxoma (npu d/D =05) 2==0,632;

06'beMHBI BEC BO3IyXa npH HOPMAdlbHhix VCAOBHAX T==1,204 xo/m3;
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abcouoTHoe naBaenne P==Pg - Pu =7454-760=1505 mun pT. CT;
nepenaj Aasnenus (no OTCUCTY- AH(MaHOMeTpa) f1==260 s
abconoTias TeMneparypa T=273--30=303",
BEC BOLSIHLIX napos B | 4° Boanyxa (mpu t=30°) f=-0,0351 xe/s*.
Ha ocnose 3tux mexonnsix lauHblX, no Qopmyie

r .

P v/ _ __L_
i 4 (10804 F7)

Q=0,00673 - « . ¢

ONPE/ICNAIOT KOJHUECTBO PaCXOAYEMOro Bosayxa B | wac:

Q=0,00673 - 0,632 - 2511/ 1505 .

’ 303
/" -260 .
V(204 T 503517 - (0,804 oiamsTy " = % “¥/ac.

Paxruueckoe kommuecrno Fa30B, PACXOXYEMBIX TIPH TEPMHUECKOM
YKpPeMIERHH rPYIITa, NPOBEPSIIOT NpH TOMOLIH TOTO JKe ApHcnocobie-
His, M306paXkenHoro wa puc. 16, 1o nogk/I0YaeMoro HECKOJILKO 1O
ol cxeme (pue. 27, a).

31ech CllellyeT YUHTLIBATL, YTO B CBI3H ¢ BEChMa HE3HAUHTENbHbIM
PACXONOM rasa ANA OMHOH CKBAKHHM, a TaKKe BCACACTBHE MANLIX
AHAMETPOB MOABOMSIUINX WAANTOB, NMPH KOHTPOSLUBIX 3aMepax 3THM
nprcnocoGienneM QHKCHPYETCS ouelb HeGOMbLIOT nepenan nasJaeums,
M€ NO3BOMIOMMI AOCTATOUHO TOYHO — ONpEAEeTHTL ero dakTnueckuit
pacxon. Iostomy nposepky caenyer NPOH3BOAHTL He M5l OAHOM, a
AT HECKOJILKHX OLIOBPEMENHO OGHNraeMbiX cKBawmii. Jladbnefian
K€ METOJIHKA MPOBEPKH aHANOTHYIA NPHBELCHNON Bbille, Boabmem
-t TIPHMEpA NsiTh OAHOBPEMEHHO OGKHIAEMBIX CKBAMHN, nepenaj
[aBaeHnst L KoTopLix okasancs paBHuM 17 s, TpH CAEYIOUHX HC-
NOANBIX JaHHbIX:

auaMerp tpy6onposona D=50 mm;

‘Mamerp pabouero oTepcTHs auapparmet =25 s

TeMNEPAaTypa KOKCOBOrO rasa £=30%

Gapomerpuueckoe nasienne Pg =738 mm pT. CT.;

AaBJIEHHE HAarHeTaemoro rasa P, =304 mm pT. CT.;

Kosbduunent pacxona (npn d/D =0,5) a==0,632;

O0OBEMHbIl BeC KOKCOBOTO rasa PH  HOPMAJIBLHLIN  YCJOBHSX

7=0,436 Kke/m3;

a6CcoMloTHOe AaBnenHe P=Ps -+ P, ==7384-304==1042 ma pr. cT;

46COJIOTHAN TeMnepatypa T=273-+30=303°;

BEC BOLAHBIX Napos B 1 43 (npu £ ==30°) f=0,0351 Ke/u3.

Mo ¢opmyae

Q=0,00673 - 2 - g |/ _17{- ] /

h
(1+7)10804 /)

OUPeRNSIIOT KOMTHYECTBO Fasa, NOTPedIeMOoro 1npit 06 Hre ns1n cKBa-
aKui B 1 yac:

Q=.0,00673 - 0,632 - 252]/ Py

X / —— N =32,5 m3fuac.
1 (0,436 +4-0,0351) (0,804 - 0,0351)

CreforaTeabno 1ast N0 CKBAKHIIbI ray6Gunoit 10 m pacxop Kok-
cOBOTO Tasa cocTasmi :

32,5:5:=6,5 s’uac.

[locae oxonuannst TepMuyeckoit 06paGoTKH KONTPOMLIBIX CKBAXHIL
IPOBEPSIIOT (paKTHYECKIte pasMepsl (mnamerp, TIYGHHAE) YKPenJennsx
101 TPYHTA NMyTEM HX OTPLIBKM Ha BCIO IyGMHY ¢ YCTPOACTBOM nypda
111 TPaMIlIen, Oa H3 CTENOK KOTOPLIX AOMMKNA OFPAHHUHBATLCS Bep-
THKAJILIBIMH OCSIMH KOHTPOJIBHBIX CKBAMXKHH.

W3 ykpemnennoro MacciiBa BOKPYr STHX CKBAYXKMH OTGHDPAIOT MOHO-
AHTHL TPYHTA AN 1a6OPATOPHLIX HCMBITAHKI Ha NPOCALOYHOCTD, CABHI
Il KOMOPECCHONNIBIe CBOMCTRA; B cJyuae HeoOXOLAHMOCTH HJM 110 XKe-
JTAHHIO 3aKa34HKa TEPMHUECKH YKpenJieHHble MAaCCHBBI TPYHTa MOTYT
ObiTb NOABEPFHYTH HCTBITANKIO i1 CHATHE NPH OMOIIK 3arPY3OUHOTO
HiraMna. . .

TEPMH‘ICCK)’IO ()(’Jpél(’J()TK}' CKBAXHHBLI CYHTAIOT 3aKOHYEHIOH, ecnH
BUYTPH €e npH daBaennn He menee 0,25—0,50 a'gu it np‘u -cooraer
CTBYIOLUICM pacueTHOM pacxofe Bosgyxa (25—35 w3 wa 1 nalennKor.o
TonanBa uan 10—15 #3 na 1 m® KokcoBoro rasa u T. J1.) GylUeT cOX-
JKEHO 3aJlaHHOC KOJHYeCTBO TOMJIHBA.

Tlpu npouasoactse paGoT NO TEPMHUECKOMY YKPEIUICHHIO TPYHTOB
HEOBXOAHMO  BECTH COOTBETCTBYIOLLVIO TEXHHUECKYIO LOKYMEHTALHIO,
NOAPOGHO OTPAKAIOILYIO BCE 3ITANbi PAGOT, CO CHOEBPEMEHHbLIM CO-
CTaBJNEUHEM AKTOB HA BCC CKPbITble PaGOTHI.

B o6wem skyphade npoussonctsa pador 1ueo6XOAHMO  1OapOGHO
OUHCBIBATH: ] )

1poBeletie NOArOTOBHTEJNLHBX PAaGOT H OPrallH3alHio NAOULALKH;

MEPONpPHsATHS 110 TIOATOTOBKE KOTJIOBAHA:

XOAK < X pasmepui;

YC/IOBHST TIPOXOAKH CKBAXKHH M H ! )

COOTBETCTBHE (PAKTHUCCKHX I'eOJOTIUECKHX  VCJIOBHH  AJIOHIAAKH
NPOGKTHLIM AAHILIM; . »

YCJM0BHSI H OCOGEHIOCTH YCTAUOBKH KaMep Cropanisi i 3a4TBOPOR
CKBAMXKHUH; ] . )

(GaKTHYECKOE pa3Mellenie W YCTAHOBKd Oﬁop_\'uoﬂdmf}l,

HOPIA0K MOAKMIOUEHHsSI H OTKAOUeHHsI YOPCYHOK H 3dTBOPOB K TO-
PlOUEMy H CHKATOMY BO3LYXY; -

4 . ST P

XapakTep Pasxiraiiist CKBayKHN, 3aTPAUCHHOE Ut 3TO BPEMSI, AATY
BMXOAA CKBAXHIL Ha HOPMaAABHBIE PEXHM 0GKura; .

KaKHe MEPONDHSTHS 11POBOAMIH MO PEryNHpoOBKE TEMNEPaTyph B
CKBRXKHHAN TIPH HOPMATLULIX YCAOBHAX H NMPH najeHHH AaBJenus;
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Pe3yabTatLi nadmonenuii 3a NOKasaTensiMu MaHoeTpos, ycrauas-
MHBaeMbIX Ha BO3yXocGopHiike ‘(pecusepe), ra3oc60pHHKe, Hacoce
AR NMOAAYH XKMAKOro TONJIHBA, 3aTBOPAX CKBAXKHE W ap.;

AaHHble HabmoneHnii 3a TEMNEPATYpoOil B CKBAXKHUHAX (npu nomonn
ONTHYECKOTO Nupomerpa);

nokasatenn wabmonennii aa Paoxoaom roprouero u BO3ayXxa, ¢ cu-
CTEMATHYECKHM Nposefennem KOHTPOJILHLIX 3aMepoB;

Pe3yJbTaTtel naGmonennii 3a cobnonennem TpeGoBamui TEeXHHKIt
GesonacHocTH.

To kaxnoi CKBaXuHe, B TOM umcae u no KOHTPOMLHEIM, caenyct
BECTH XKYpPHaJbl TepMmHuueckoi 00pa6OTKH CKBAXKHH no thopme No |
(cM. npunoxenne ). Yuer P4cxonos ropiovero, Boanyxa u Bpemen,
3aTPAYGHHBIX lia TepMHUecKoe YKpenJjenue rpynta no KaX10OMy 06hek-
Ty, cllenyer BectH no dopme Ne 2 (cm. npuioxkenne I1I),

Dpumeuanne, Mpu HEMPABUNLHOM Npou3BoaCTRe Pa6oT, Koraa Aapaenne o
CKBAXHHE CHHXKaeTcs A0 BEMTHUHHW MeHee 0,2 aru, GECHOuTCilllO 3aTpayeHHH¢ npu
ITOM Bpems u ropioyee He YUHTHIBaIOTCS.

Ipwu pasmuranum n TEPMHUECKO! 06paGoTKe CKBAKHY JOJIK HbL,
cobaonaThen npaBuag TEXHHKH G€30NaCHOCTH M, B WaCTHOCTH:

1) paGoune, 3anstie na Pa3XHFAHHM CKBaXun u noanepXaunii
FOPEHHA B HHX, NOMXKHBI paboTars B TeueHHe BCero BpeMeHH Tepmu-
YecKoil 06pa6oTki rpynta s OPe3eHTOBLIX pykaBuuax 1t npenoxpanu-
TeJbHBIX OuKax;

2) B nponomkenny BCeii TepMHuecKoii OGPAGOTKH CKBAXKUH HCOG-
XOLHMO TWIATeNbHO CAEAHTH 3a COCTORHHEM H HOPMalbHOR paGoToii
o6opynosatius (dopcynok, 3aTBOPOB, ra3onysok, KOMMpeccopos, Ha-
COCa AJIsl MORAUH KHAKOro TONJNHBA, U3MEPHTEAbHDBIX KOHTPOJILHBIX
MPHOOPOB), a Takke 3a CHCTeMOH, noasoasiweft ropiouee H BO3AyX.
IIpHYeM oco6oe BHHMAaNHe N0JKHO obpawarbcs Ha cocTosHEe 1 Tila-
TeJILHOCTL CONPSIKEHHl WAaHrOR MEAKAY co6oil H ¢ MeTaMTHueCKHMit
HETANAMH, e fonycKas HX HarpeBanms i YTeYex TOmmisa M BO3AyXa;

3) npu yreuke rasa, onpeneasemoii no sanaxy uan KOHTPOJILHbIMI
1pHGOPaMH, HEO6XOXHMO HEMEINEHHO OTKJIOUHTL ero nojauy, npekpa-
THTb OGXHP H TOJILKO nocse TILATENBHOrO yCTpalenus Beex neucnpas-
HOCTeli ¢ nocaenyioulei; KOHTPOJIbIIOT MpoBepKoii paspewaercs npoaoJ-
KeHHe pabor;

4) B cayuae HENPEABHNEHHOTO  npeKpaulenns pogauay BO3RYyX it
(nepepuiBbl B S/1CKTPOCHAGKEHHH, HEHCNPAaBHOCTH KOMIIpEccopos n
ap.), Heo6xoauMo HEMeLJIEHHO TIpeKpaTHTh noxauy ropioyero u sarey
BO3AyXa, CHsATh (opcynkn ¢ 3aTBOPOB CKBAXHH, a OTBEPCTHS B 3aTh(-
Pax MPHKpLITL KHPNHYamK (no OAHOMY KHpNHuy Ha 3aTBOp).

Hpumeuwanpe. Mponomxirensirocts NEPEPHIBOR MpoLesca TenMitecKol o6pa-
GOTKM CKBaXNnN He A04KHa npessnarh 30 wun, B nepBuiil nenn paGoTH u | 4 ya.
COB B nocaeaviotie STHHG

5) nenwas AONYCKaTh nonafanns poiaw CKBAXK L]

6) B npouecce TepMOOGPaBbOTKH rpynTa 3alpeutaetcs nocropor-
HHM JHUAM MOAXOMNTL K 30HC AENCTBYKMINY CKBaM
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7) x paGote Aonyckawores anua, npoiueauwne COOTBETCTBYIOILHIT
HHCTPYKTaXK N0 TeXHuke 6eszonacuoctu;

8) paboune, O6CaAYKUBAIOILHE ($OPCYHKH H MexaHu3MbI, HarHeTaio-
HIHE BO3AYX H ropiouee (komnpeccopst, TYPGOBO3NYXOAYBKH, ra30ays-
KW M AD.) NOMKHB HmeTh COOTBETCTBYIOILYIO aTTeCTaLMIO;

B 30HE Beaenus paGor (B ycsioBuax 3aKPLITBIX NOMeLeHHi), a
TAKXKE B y3KHX rIYGOKMX KOT/IOBaNax AO/KHA ObITH obGecnedena Hauge-
/KHASL BEHTHJASIUNS

10) emkocTi ¢ ropiouum nomskin PacnoaaraThest Ha PACCTOSHUH He
MeHee 5 M 9T o6xuraemuix CKBAXK M,

Mocse oxonyanus TEPMHUECKOiH 06paGOTKH BCex CKBAXKHI ocyuecT-
BASIETCA NpHeM paGoT cnennanbnoii Komucened ¢ COCTaB/eHHeM npue-
MO4HoOro axra. llpuem paGor ‘mpoussoantes:

1) no pesyasraram MPOBEPKH B 1aType COOTBETCTBHS BBLINOAHEH-
MBIX PAaGOT NMPOEKTHBIM TPEGOBAHHsM (KOJHueCTBO, pasMepsl u pacno-
“10XKEHHEe TepMHUeCKH 06PaGOTaHMLIX CKBAXKHH);

2) no Xypunanam npowussoacrsa pa6or, npuyeM ocofoe BLHMamHe
o6palaercst Ha aKTHUECKH HMeBluee MeCTO /aBijieHHe B CKBaXKHMHAX,
PACXOAbl TOPIOYEro H BO3NYXa, a TaKKe Ha NPOLOJIKHTENLHOCTS TEp-
MHYECKO# 06paboTki Kaxaoj CKBAXKHHBl H OTCYTCTBHE ONJABJEHMI
BHYTPEHHHX MOBEPXHOCTEH CKBAXKHH B npouecce 06xKHra;

3) mo pesynbraTam OTPBIBKH 30H YKpEIVIEHHOTO FPYHTa y KOHT-
DOJILHBIX CKBAXHH € YCTAHOBJEHHEM (bakTHYeCKHX HX pa3Mepos no
JIHAMETPY H ray6une;

4) no aauubim Na6OPATOPHDLIX ~ HCTILITANME HA MPOCAAOYHOCTL ¥
CABHT TEPMHUYECKH 06pabOTaHHLIX K NpHPOAHLIX  00pasuoB rpyHTa,
OTOGPAKHBIX HA OMBITHWLIX YUACTKAX.

Komucceusi, npusnmaiouasn paboTel, HMeeT NpaBo NOTPe6oBATH MPO-
HM3BECTH DA3BEAKY LUYNOM MJIH BCKPLITHE BEPXIIEH 4acTH COMHHTEJb-
HbIX CKBAMHH JUIST NPOBEPKH (aKkTHUECKHX PasMepoB 00O0XKKEHHbIX
MACCHBOB TDYHTa BOKPYT CKBAj<HII.

Ecnun pasmepn sonm VKDEIJIeHHST OKAXYyTCA MEHblle NPOeKTHHIX,
MIPOHIBOAAT AONONHHUTENLHLIA 06T AeeKTHHIX MAH HATOTOBIEHHE K
OGXKHI OMONHATENLHBIX CKBAMKHH, Bpemsi u pexum AONOHHTENbHIX
PaboT no 06KHry ycTauasanpaiotcs NPHEMOYHONH KOMHCCHEN,

[locne moanucanus axra o TIpHeMKe OCHOBAHHSI CKBAXKHHbLI 3anon-
HAOT TPYHTOM, KOTOPLIH MJOTHO YTpaMOOBLIBAIOT. )

3a ocankoii dynnamentos snannii u COOpyXKeHui, BO3BOAHMbIX Ha
FPYHTAX, YKPCMJIEHHLIX TePMHYECKOif oﬁpa?omoﬁ, HEOGXOAMMO ycTa-
HOBHTL HAGJIOLEKHS KaK BO Bpems MOCTPOUKH X, TaK M nocde cpauu
B8 skenayaraunio. Aas s1oro B nagseMHoll yacty ¢byupamentos sakna-
ABIBAIOT BPEMENHbie Deneprl, OTMETKH KOTOPBLIX AOMKHb GbiThb npuBs-
#aHEL K OTMETKAM MocTosiHioro penepa. B mpouecce CTPOHTENILCTBA H
SKCHyaTaunH STHX 30aHHA H COOpYKEHHiT HeoﬁXOILHMO“ NPOH3BOAHTH
PETYASpHYIO MPOBEPKY OTMETOK penepos HHBEJIJIHPOBKOH.
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Pacxoa rensa nns Harpesa | w® rpymiosoro ckesera go 700°
S1=PCy(ty - 1) =:16007<0,23<700= =224000 rxan.

Pacxon rtenna pgas Harpesa BOAbI, copepxaweiics B 1 u® rpysta,
0 Henapewus

Se =Py C, (100 — £,) + Cn]=200{1.0 (100—0) +540]=128 000 Kxa.1.
Monuwiit pacxoa rtemna st Harpesa 1 m3 rpyura

Su - S1 - 85 =224 0004198 000=352 000 xrcas.

Pacxon consposoro macaa

Mpunoscenue 1 Las o6mura 1 3 rpynra

NPHMEPHbIA PACYET HEOBXOAWMOTro KOJNIHYECTBA TFOPKWOYEro S” : Q¢ =352000 : 10000==35,2 ..
AJIT OB)KHTA CKBAXKHHbI TIYBHHOR 12 »x NPH AHAMETPE !
YKPENJIEHHOR 30HbI 2 . Ha Bech ykpenasiemuii maceus rpyHTa oGbhemom 37,6 w3
Hexonnme naunmie . 35,2)<37,6==1323 xo.
2
O6muen yrpenasenoro Macclra V= igh=MX Ecan 3a | vac na | noc. u CKBaZ&HHBl pacxopyercs 0,4 ke cons-
r

s PoBOro Macaa, 10 B CYTKH pacxoa na CKBAaXXHHY COCTaBUT
X 12=37,6 3.

. 0,4X12XX24--1152 xe.
O6beMHBIlT  BeC IPYHTA A 1,8 mjue, X12X .
Baaxocts rpynra We=12,5 o/, TTpOAONKHTEALHOCTE 06IKHTa 00N CKBAKHHLL MPH 3TOM
Bec 1 #3 rpynronoro crenera Pt LOAOI v 1323: 115,2==115 cyok.
cT »
1,8 1.6 Pacxon kokcosoro rasa
- Conisis e =16m.
1--0,01X12,5
Bec soast B nopax rpynra Py = IOOW: = Ins o6xkura | M3 rpynra
12.5% 1.8 Sp + Qr =352000 : 4500=78,2 #3
=W6m:0,2 . Ha Bech ykpenisienbiii Maccus rpynta o6vemon 37,6 w®
Hauvaabuas TeMNepaTypa rpyira £ =00, 78,23<37,6=2940 3.
)Kur(e:]l;’x?ﬁx}mﬂ TeMNIEPATYPa TPYITA mpH npo- =0 Ecan 8 | vac na | noe. u cxkpamunm pacxoayercs 1,0 #3 Kokco-
Tennorsopuas cnocosnocts consposor e T00% BOro rasa. To B CYTKH PACXOR HA CKBAXHIY COCTABHT
F 0BOI0o
. — 3
MacJa Qe 10000 xkkas/xe. 1X12)X24=288 x3.
Tennorsoprasn CHocoGHOCTL KOKCOBOTO [TpogoamnTeabiocT o6mura razoM OZlHOH CKBaXXHHBI
rasa Qr == 4500 kra.i/u, ) 2940 : 288=10,5 cyTok.
Tenaoemkocts TPyHTOBOrO ckemeta  C, -= 0,2 kkaa. n P e |
., o puMeuanne. acxon ropwouero B l’.’lHHHuy BpeMeHn nozc. M CKpa-
Tennoemxocets nonwm Ca=1,0 xrar Kl KODDCKTHDYETCH B 3aBHCHMOCTH GT ra3onpoHHUAEMOCTI j Temiepa-
Ckpbitas Tenaora napoo6pasosanns  C,, = 540 kxan. TYpH n13BICHHS rpynTa.
50 51

Approved For Release 2009/07/09 : CIA-RDP80T00246A007300450002-0



Co

Approved For Release 2009/07/09 : CIA-RDP80T00246A007300450002-0

Hpunsroxerue |1

Dopug Ne |
KYPHAN Ne
TEPMHYECKOR OBPABOTKH CKBAXHMH
Ha yyacTtke - .-

Ckoamuua No ———— . ___ ___ - o
OtMetka yctbsi (no BhicoTe)

Jnamerp —

Fayoswwa — . _ . .

Hata i Bpema nauana o6xura .

Mlata 1 upemst okonuaHus o6mira - - - S
TMponomuutenstocrs obkura (u wacax), - ——-. el
Hanmenosanue u xapaktepucrika roploueso — - - B
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Mpusonccrue 111

Dopma Ne 2

CBOAHASl BEAOMOCTH
PACXOJLOB TOPIOYEFO, BO3JIYXA W BPEMEHH, 3ATPAYEHHbIX
HA TEPMHYECKOE YKPEMJIEHHE TPYHTOB

Ha ynacrke he—
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OTTABJIEHUWE
Mpemicnonne
O6utas wacr,
O6opyiosaiiye
Fpoexriposanne
Hpoussoacrso pabor

Hpuaoweune I Tlpumepuwii PACUET KOMHMECTBA TOPIOtero AAst 06K Ira CKBI.
KRB PAYGHIOi 12 st 1ipn AHaneTpe YKpenaeununoii 3oum 2 . .

Hpuaoxkenne 11. Kypuan Tepmuneckoii 06pabOTKK CKBAXKIH

Mpunoxenne 111, Cpomnas Benomocrs Pacxoios  roptouero, Boanyxa u
Bpemenu, JHTPG‘IEHIIHX na Tepaitueckoe YKpenaenie rpyuron

i)

o2

33

HBan Muxaiinosuy Jlursunos

OCHOBHBIE TPEBOBAHUA K MPOEKTHPOBAHHIO
. W NMPOH3BOACTBY PAROT
NO TEPMUYECKOMY YKPEMJIEHHIO rPYHTOB
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Penaktop H. B. Nannnk Hua
Texuuuceknit penaktop U. E. Hemuenko

Koppektop B. B. Meun

. R, .
B® 06333 Cnano B naGop 7.X11-1958 r. Moanucano B newats, 17.11-1959 .
Bymara 60X92!/,6=1,75 GymMaXHHX, 3,5 neyatnux anctos, 3,38 yu.-Ham, mucton.
Tupax 5000 Llesa 1 py6. 3ak. 674.
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